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STEROID RECEPTOR MODULATOR 
COMPOUNDS AND MFTROI^ 

Related Patent Annll««nns 
This application is a Continuation-In-Part of United States Patent Application Serial 
No. 08/363 f 529 t filed December 22, 1994, the entire disclosure of which is herein 
incorporated by reference. 

Field of the Invention 

This invention relates to non-steroidal compounds that are modulators (i.e. agonists 
and antagonists) of steroid receptors (e.g., progesterone receptor, androgen receptor, 
estrogen receptor, glucocorticoid receptor and mineralocorticoid receptor), and to methods 
for the making and use of such compounds. 

Background of the Invgpfin n 

Intracellular receptors (IRs) form a class of structurally-related genetic regulators 
scientists have named "ligand dependent transcription factors." RM. Evans, 240 Science. 
889 (1988). Steroid receptors are a recognized subset of the IRs, including the progesterone 
receptor (PR), androgen receptor (AR), estrogen receptor (ER), glucocorticoid receptor 
(GR) and mineralocorticoid receptor (MR). Regulation of a gene by such factors requires 
both the IR itself and a corresponding ligand which has the ability to selectively bind to the 
IR in a way that affects gene transcription. 

Ligands to the IRs can include low molecular weight native molecules, such as the 
hormones progesterone, estrogen and testosterone, as well as synthetic derivative 
compounds such as medroxyprogesterone acetate, diethylstilbesterol and 19-nortestosterone. 
These ligands, when present in the fluid surrounding a cell, pass through the outer cell 
membrane by passive diffusion and bind to specific IR proteins to create a ligand/receptor 
complex. This complex then translocates to the cell's nucleus, where it binds to a specific 
gene or genes present in the cell's DNA. Once bound to DNA, the complex modulates the 
production of the protein encoded by that gene. In this regard, a compound which binds an 
IR and mimics the effect of the native ligand is referred to as an "agonist", while a 
compound that inhibits the effect of the native ligand is called an -antagonist" 
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Ligands to the steroid receptors are known to play an important role in health of both 
women and men. For example, the native female ligand, progesterone, as well as synthetic 
analogues, such as norgestrel (18-homonorethisterone) and norethisterone (17a~ethinyl-19- 
nortestosterone), are used in birth control formulations, typically in combination with the 
5 female hormone estrogen or synthetic estrogen analogues, as effective modulators of both 
PR and ER. On the other hand, antagonists to PR are potentially useful in treating chronic 
disorders, such as certain hormone dependent cancers of the breast, ovaries, and uterus, and 
in treating non-malignant conditions such as uterine fibroids and endometriosis, a leading 
cause of infertility in women. Similarly, AR antagonists, such as cyproterone acetate and 

1 0 flutamide have proved useful in the treatment of hyperplasia and cancer of the prostate. 

The effectiveness of known modulators of steroid receptors is often tempered by 
their un desired side-effect profile, particularly during long-term administration. For 
example, the effectiveness of progesterone and estrogen agonists, such as norgestrel and 
diethylstilbesterol respectively, as female birth control agents must be weighed against the 

15 increased risk of breast cancer and heart disease to women taking such agents. Similarly, 
the progesterone antagonist, mifepristone (RU486), if administered for chronic indications, 
such as uterine fibroids, endometriosis and certain hormone-dependent cancers, could lead 
to homeostatic imbalances in a patient due to its inherent cross-reactivity as a GR 
antagonist Accordingly, identification of compounds which have good specificity for one 

20 or more steroid receptors, but which have reduced or no cross-reactivity for other steroid or 
intracellular receptors, would be of significant value in the treatment of male and female 
hormone responsive diseases. 

A group of quinoline analogs having an adjacent polynucleic ring system of the 
indene or fluorene series or an adjacent polynucleic heterocyclic ring system with 

25 substituents having a nonionic character have been described as photoconductive reducing 
agents, stabilizers, laser dyes and antioxidants. See e.g., U.S. Patent Nos. 3,798,031 ; 
3,830,647; 3,832,171; 3,928,686; 3,979394; 4,943,502 and 5.147,844 as well as Soviet 
Patent No. 555,1 19; RX. Atkins and D.E. Bliss, "Substituted Coumarins and 
Azacoumarins: Synthesis and Fluorescent Properties", 43 7. Org. Chem. % 1975 (1978), E.R. 

30 Bissell et al., "Synthesis and Chemistry of 7-Amino-4-(trifluoromethyl)coumarin and Its 
Amin Acid and Peptide Derivatives", 45 7. Org. Chenu, 2283 ( 1 980) and G.N. Gromova 
and ICB. Piotrovskii, "Relative Volatility f Stabilizers for Polymer Materials/' 43 Khim. 
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Prom-st., 97 (Moscow, 1967). However, no biological activity of any kind has been 
ascribed to these compounds. 
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SHffllffMfT ftf ttlg InYfilltiflD 

The present invention is directed to compounds, pharmaceutical compositions, and 
methods for modulating processes mediated by steroid receptors. More particularly, the 
invention relates to non-steroidal compounds and compositions which are high affinity, high 
5 specificity agonists, partial agonists and antagonists for the PR, AR V ER, GR and MR 

steroid receptors, as well as to compounds with combined activity on one or more of these 
receptors. Also provided are methods of making such compounds and pharmaceutical 
compositions, as well as critical intermediates used in their synthesis. 

These and various other advantages and features of novelty which characterize the 
10 invention are pointed out with particularity in the claims annexed hereto and forming a part 
hereof. However, for a better understanding of the invention, its advantages, and objects 
obtained by its use, reference should be had to the accompanying drawings and descriptive 
matter, in which there is illustrated and described preferred embodiments of the invention. 
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15 



As used herein, the following terms are defined with the following meanings, unless 
explicitly stated otherwise. Furthermore, in an effort to maintain consistency in the naming 
of compounds of similar structure but differing substituents, the compounds described 
herein are named according to the following general guidelines. The numbering system for 
the location of substituents on such compounds is also provided. 

The term alkyl t alkenyl, alkynyl and ally! includes straight-chain, branched-chain, 
cyclic, saturated and/or unsaturated structures, and combinations thereof. 

The term aryl refers to an optionally substituted six-membered aromatic ring, 
including polyaromatic rings. 

The term heteroaryl refers to an optionally substituted five-membered heterocyclic 
ring containing one or more heteroatoms selected from the group consisting of carbon, 
oxygen, nitrogen and sulfur, including polycyclic rings, or a six-membered heterocyclic ring 
containing one or more heteroatoms selected from the group consisting of carbon and 
nitrogen, including polycyclic rings. 

A quinoline is defined by the following structure, and may be recognized as a 
benzannulated pyridine. Compounds of structures 4, 5, 13, 79, 83 and 86 herein are named 
as quinolines. 



An indenof l,2-g]quinoline is defined by the following structure. Compounds of 
structures 16 (X=C) and 20 herein are named as indeno[l,2-£]quinolines. 
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An indeno[2,l-/]quinoIine is defined by the following structure. Compounds of 
structure 17 (X=Q herein are named as indeno[l,2-/]quinolines. 




A benzo[b]furano[3,2-£]quino!ine is defined by the following structure. 
Compounds of structure 16 (X=0) herein are named as benzo[b]furano[3,2-;]quinolines. 




A benzo[b]furano[2 9 3-/|quinoline is defined by the following structure. 
Compounds of structure 17 (X=0) herein are named as benzo[b]furano[2,3-/lquinolines. 




15 An indolo[3,2-£]quinoline is defined by the following structure. Compounds of 

structure 16 (X=N) herein are named as indolo[3,2-g]quinolines. 
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An indoIo[23-/]quinoline is defined by the following structure. Compounds of 
structures 17 (X=N) and 29 herein are named as indolo[2,3-/|quinolines. 




A coumarino[3,4-/]quinoline is defined by the following structure. Compound 159 
and compounds of structures 41 and 88 herein are named as coumarino[3,4-./]quinolines. 




A 5f/-c hromeno[3,4-/|quinoline is defined by the following structure. Compounds 
of structures 34, 35, 42. 45 to 54, 93, 95, 97 to 99, 1A, 4A, 7A to 11A, 17A to 19A and 
25A to 27A herein are named as coumarino[3,4-/)quinolines. 
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An8-pyran n [5,6-g]quinoline is defined by the following structure. Compounds 
of structures 57 (Y=0), 60 (Y=0), 63 (Y=0), 69 (Y=0), 73 (Y=0), 28A (Y=0), 33A, 34A, 
37A (X=0), 38A (X=0), 40A (X=0). 41A (X=0). 4SA, 65A (X=0) and 67A (X=0) herein 
are named as 8-pyranono[5,6-£]quinoIines. 





6 
















9 




10 



A 10-isocoumarino[43-^]quinoline is defined by the following structure. 
Compounds of structures 57 (R2=R3=benzo f Y=0), 60 (R 2 =R 3 =benzo t Y=0), and 63 
(R 2 =R 3 =benzo, Y=0) herein are named as 10-isocoumarino[4,3-£]quinolines. 




A 10-isoquinolino[4^-^]quinoline is defined by the following structure. 
Compounds of structures 57 (R2=R 3 =benzo, Y=NH), 60 (R^R^benzo, Y=NH), and 63 
(R2=R 3 =benzo, Y=NH) herein are named as 10-isoquinolino[4,3-£]quinolines. 



15 




An 8-pyridono[5 f 6-;]quinoIine is defined by the following structure. Compounds 
of structures 57 (Y=N), 60 (Y=N), 63 (Y=N)» 69 (Y=N) f 73 (Y=N). 28A (Y=N). 37A 
(X=N), 38A (X=N), 40A (X=N), 41A (X=N), 47A, 53A, 62A, 63A, 65A (X=N). 67A 
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(X=N), 70A, 72A, 74A, 79A, 80A, 81A and 84A herein are named as 8-pyridono[5,6- 
flqutnolines. 

6 5 4 

7^ 3 




9 H 10 1 



2 



S A 107/-isochrorneno[4,3-£]quinoline is defined by the following structure. Compounds of 
structures 61 (R 2 =R 3 =benzo. Y=0) and 62 (R 2 =R 3 =benzo, Y=0) herein are named as 10H- 
isochromeno[4,3-g]quinolines. 

7 

8 jj^s 6 



5 


4 




3 




N * 


12 


1 



An 8f/-pyrano[3,2-£]quinoline is defined by the following structure. Compounds 
10 of structures 61 (Y=0) and 62 (Y=0) herein are named as 8tf-pyrano[3.2-g]quinolines. 



7 ^\ — ^-c^ 3 



6 5 4 
9 10 1 

A 10-thioisoquinolino[4,3-?]quinoline is defined by the following structure. 
Compounds of structures 58 (R 2 =R 3 =benzo, Y=NH) and 76 (R 2 =R 3 =benzo, Y=NH) herein 
IS are named as IO-thioisoquinolino[4,3-g]quinolines. 



7 
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A 9-pyrido[3 t 2-^]quin line is defined by the following structure. Compounds of 
structures 71 (Y=N) and 75 (Y=N) herein are named as 9-pyrido[3,2-g]quinoIines. 

6 5 4 
* 10 1 

5 An 8-thiopyranono[5,6-g]quinoline is defined by the following structure. 

Compounds of structures 58 (Y=0), 76 (Y=0) and 29A (Y=0) herein are named as 8- 
thiopyranono[5,6-g]quinolines. 



6 5 4 

If 



2 




0 10 1 

10 An 6-pyridono[5,6-£]quinoline is defined by the following structure. Compounds 

of structures 70 (Y=N) and 74 (Y=N) herein are named as 6-pyridono[5,6-£]quinolines. 




A 9-thiopyran-8-ono[5 9 6-^]quiDoline is defined by the following structure. 
15 Compounds of structure 57 (Y=S), 28A (Y=S), 37A (X=S) t 38A (X=S), 40A (X=S), 41A 
(X=S), 65A (X=S) and 67A (X=S) herein are named as 9-thiopyran-8-ono[S,6-£]quinolines. 





6 


5 








O 




















9 


10 


1 



An7-pyrid no[5,6-/|indoIine is defined by the following structure. Compounds f 
20 structures 49A, 50A, 57A, and 83A are named as 7-pyridon [5 t 6-/]ind lines. 
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5 















4 

if 




8 H g 



N 
H 



An 5H-isochromeno[3,4-/]quinoIine is defined by the following structure. 
5 Compounds of structures 22A, 23A and 24A are named as 5H-isochromeno[3,4- 
/Jquinolines. 

6 
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Detailed Description of 
Embodiments f the Invention 



Compounds of the present invention are defined as those having the formulae: 



R 4 R 3 




R B ' >T ^9 
R e H R 



OR 



(D 



10 



15 




(ID 



OR 



on) 



20 




OR 



(IV) 
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»14 0 16 



10 



15 



wherein: 




R 22 R 2 * 



(XV) 



(XVI) 



(XVII) 



(xvm) 



R is a heteroaryl optionally substituted with a Cj - C 4 alky], F, CI, Br, NO2, CO2H, 
CO2R 2 . CHO, CN. CF 3 , CH 2 OH orCOCH 3 , where R 2 is hydrogen, a C| - C4 alkyl or 
perfluoroalkyl, aryl, heteroaryl or optionally substituted allyl, arylmethyl. alkynyl or alkenyl, 
20 and where said R 1 heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 
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R 3 is hydrogen, a Ci - C4 alkyl or perfluoroalkyl, hydroxy methyl, aiyl, heteroaryl or 

optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

4 6 2 

R through R each independently are hydrogen, F t CI, Br, I, NO2, CO2H, CO2R • 

COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , SO2R 2 , 

5 SO3H, S(NR 2 R 7 )R 2 , S(0)(NR 2 R 7 )R 2 , NR*R 7 , aryl, heteroaryl or optionally substituted 

2 7 
allyl, arylmethyl, alkynyl or alkenyl, where R has the definition given above, R is 

hydrogen, a C] - C4 alkyl or perfluoroalkyl, aryl, heteroaryl, optionally substituted ally] or 
8 8 8 

arylmethyl, OR or NHR , where R is hydrogen, a C j - C$ alkyl or perfluoroalkyl, aryl, 

2 2 

heteroaryl, optionally substituted allyl or arylmethyl, SO2R or S(0)R ; 
9 10 

10 R and R each independently are hydrogen, a Cj - C$ alkyl or perfluoroalkyl, aryl, 

9 10 

heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R and R taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 2 , or NR 2 R ' , where R andR have the definitions given above; 

R 1 1 through R 15 each independently are hydrogen, F, CI, Br, I, NO2, CQ2H, CO2R 2 . 

15 COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl. OR 2 . SR 2 , S(0)R 2 , SO2R 2 , 

SO3H, S(NR 2 R 7 )R 2 . SCOXNrWr 2 . NrV 7 , aryl, heteroaryl or optionally substituted 

2 7 8 

allyl, arylmethyl, alkynyl or alkenyl, where R ,R andR have the definitions given above; 

W is O, NH, NR 7 , CH 2 , CHOH, C=0, OC=O f 0=CO, NR 7 C=0, NHC=0, 
0=CNR 7 , 0=CNH, SOO, 0=CS, or CHOCOR 7 , where R 7 has the definition given above, 

20 except that when W is NH, CH2 or O in the compounds of formula m, then R 1 1 through 

14 4 3 9 10 

R and R cannot all be hydrogen when R , R and R are all CH3, nor can they be a 

single F, CI or Br substituent with the remaining substituents all being hydrogen when R 3 , 
9 10 

R and R are all CH3, and further except that when W is O or NH in the compounds of 
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formula IV, then R 5 through R 6 and R 1 1 through R 14 cannot all be hydrogen when R 3 , R 9 
andR IO areaIlCH3; 

X is CH2, 0, S or NR 7 , where R 7 has the definition given above; 

R 16 is hydrogen, OH, OR 17 , SR 17 , NrV, optionally substituted allyl, arylmethyl, 
alkynyl, alkenyl, aryl, heteroaryl or Cj - Cio alkyl, where R ,7 isaCj -Ciq alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each independently are hydrogen, a Ci - alkyl or perfluoroalkyl, 

aryl. heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 18 and 
19 

R taken together can form a three- to seven-membered ring optionally substituted with 

hydrogen. F, OR 2 , or NR 7 R 8 , where R 2 , R 7 and R 8 have the definitions given above; 

R is a C, - Q alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 
heteroaryl; 

21 

R is hydrogen, a C\ - G» alkyl or optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; 

R is hydrogen, a Ci - C 4 alkyl. F, CI, Br. I, OR 2 , NrV or SR 2 , where R 2 and R 7 
have the definitions given above; 

R 23 is hydrogen. CI. Br. OR 8 , NR^ 7 , a C| - Q alkyl orperhaloalkyl, or is an 

optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R 2 . R 7 
g 

and R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Q - C 4 alkyl or perhaloalkyl, aryl, heteroaryl. CF 3 . 

CF2OR 25 , CH2OR 25 . or OR 25 , where R 25 is a C] - C4 alkyl. except that R 24 cannot be 

CH 3 when Z is O, R 22 , R 23 . R 26 and R 29 are all hydrogen and R 3 , R 27 and R 28 all are CH 3 ; 

R 26 is hydrogen, a Ci - C4 alkyl. F, Q. Br, I, OR 2 . NrV or SR 2 . where R 2 and R 7 
have the definitions given above; 
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R and R each independently are hydrogen, a C\ - C4 alkyl or perfluoroalkyl, 

heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 

2 2__7 27 28 

substituted with hydrogen, F, CI, Br, OR or NRTR , or R and R taken together can 

2 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 
5 or NrV, where R 2 and R 7 have the definitions given above; 

R 29 is hydrogen, a Ci - C5 alkyl or an optionally substituted allyl, aiylmethyl, aryl or 
heteroaryl; 

R 30 and R 31 each independently are hydrogen, a Cj • Q alkyl or an optionally 

30 31 

substituted allyl, arylmethyl, aryl or heteroaryl, or R and R taken together can form a 

10 three- to seven-membered ring optionally substituted with hydrogen, F f CI, OR 2 or NR 2 R 7 , 
2 7 

where R andR have the definitions given above; 

32 33 

R and R each independently are hydrogen, a C] - C4 alkyl or an aryl optionally 

2 7 7 32 33 

substituted with hydrogen, F, CI, Br, OR or NRT* , or R and R taken together can 

2 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 

15 or NR^R 7 , where R 2 and R 7 have the definitions given above; 

nisOorl; 
Y is O or S; 

2 2 2 

Z is O, S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XIL Xm and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds, except that when 

there is a C3 - C4 double bond in the nitrogen bearing ring of compounds of formula II, then 
R 1 1 through R 15 cannot all be hydrogen and R 3 , R 9 and R 10 cannot all be methyl, and 
further except when R 23 is an aryl, R 22 , R 24 and R 29 are all hydrogen. R 3 is CH3 and Z is 
25 NR 2 , then R 2 cannot be a C\ - C4 alkyl. 
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Preferably, the compounds f formulae I, n, m, IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulators (i.e. both PR 
agonists and antagonists), the compounds of formulae VII, Vm, XII, Xm, XIV, XV and 
XVI comprise PR agonists, and the compounds of formulae K, XVII and XVm comprise 
5 AR modulators (i.e., both AR agonists and antagonists). More preferably, the compounds of 
formulae DC and XVII comprise AR antagonists. 

The present invention also provides a pharmaceutical composition comprising an 
effective amount of steroid receptor modulating compounds of the formulae: 




wherein: 

R 1 through R 3 each independently are hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 
15 R* is hydrogen, a Ci - C6 alkyl, or R 5 0=0, OR 6 , or NR^R? where R 5 is hydrogen, 

a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, 
and wherein R 6 and R 7 each independently are hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 

R 9 through R 10 each independently are hydrogen, a C\ - C6 alkyl, optionally 
20 substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

R 1 1 is hydrogen, a C\ - C6 alkyl, OR 6 or optionally substituted allyl, arylmethyl, 
alkynyl, alkenyl, aryl, or heteroaryl, where R 6 has the same definition given above, or R 1 
and R 2 , R 2 and R 3 , R 1 and R 9 , R 10 and R 1 \ R 1 and R 10 and/or R 1 1 and R 2 when taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
25 OR 6 or NR*R 7 , where R 6 through R 7 have the definitions given above, provided, howev r. 
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that R 1 , R 2 t R 10 and R 1 1 cannot form more than tw three- to seven-membered rings at a 
time; 

Y is O v CHR 6 or NR 6 V where R 6 has the same definition given above; and 
Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures, 
optionally substituted at one or more positions with hydrogen, a C] -C$ alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, heteroaryl, F, CI, Br, I, GN, R 5 00, 
R 6 R 7 NO=0, R 6 000, perfluoroalkyl, haloalkyl, a Cj - C6 straight-chain hydroxy alkyl, 
HOCR 5 R8 t nitro, R*OCH2, R^O, NH2, or R*R 7 N, where R 5 through R 7 have the 
definitions given above and where R 8 is hydrogen, a C] - C6 alkyl or optionally substituted 
allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; and 
a pharmaceutical^ acceptable carrier. 

Preferred Z groups, wherein the dashed lines indicate the preferred mode of 
attachment to the nitrogen-bearing ring, include the following: 



[rest of page left purposely blank] 
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The present invention further provides a method of modulating processes mediated 
by steroid receptors comprising administering to a patient an effective amount of a 
5 compound of the formula: 
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In a preferred aspect, the present invention provides a pharmaceutical composition 
comprising an effective amount of a steroid receptor modulating compound of the formulae: 
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(X) 



(XI) 



(XE) 



(xm) 
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R 14 R 16 




(XV) 



(XVI) 



10 



15 



wherein: 



OR 



R 24 R^R 2 V 



(xvn) 



(xvm) 



R is a hctcroaryl optionally substituted with a Cj - C4 aikyl, F, CI, Br, NO2, CO2H, 

2 2 
CO2R . CHO, CN, CF3, CH2 OH or COCH3, where R is hydrogen, a C\ - C4 aikyl or 

perfluoroalkyl, aryl, heteroaiyl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 

20 and where said R l heteroaiyl is attached to compounds of formulas I and X through a 

carbon or nitrogen atom; 



10 
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R 3 is hydrogen, a Cj - C 4 alkyl or perfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 
optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

R 4 through R 6 each independently are hydrogen, F, CI, Br, I, NO2, CO2H, CO2R 2 . 
COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , SO2R 2 , 
SO3H, S(NR 2 R 7 )R 2 , S(0)(NR 2 R 7 )R 2 , NrV, aryl, heteroaryl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R 2 has the definition given above, R 7 is 
hydrogen, a Cj - C4 alkyl or perfluoroalkyl, aiyl, heteroaryl, optionally substituted allyl or 
arylmethyl, OR 8 or NHR 8 , where R 8 is hydrogen, a C\ - C6 alkyl or perfluoroalkyl. aiyl, 

heteroaryl or optionally substituted allyl, arylmethyl, SO2R 2 or S(0)R 2 ; 
9 10 

R and R each independently are hydrogen, a Q - Cg alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 9 and R 10 taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 2 , or NR^ 7 , where R 2 and R 7 have the definitions given above; 

R 1 1 through R 15 each independently are hydrogen, F, CI, Br, I, NO2. CO2H, CO2R 2 , 
1 5 COR 2 , CN, CF 3 , CH 2 OH, a C, -Q alkyl or perfluoroalkyl. OR 2 . SR 2 , S(0)R 2 , SO2R 2 , 
SO3H, SCNR^^R 2 , SCOXNR^^R 2 . NrV, aryl. heteroaryl or optionally substituted 
allyl, arylmethyl. alkynyl or alkenyl. where R 2 , R 7 and R 8 have the definitions given above; 

W is O, NH. NR 7 , CH 2 , CHOH, OO, OOO, 0=CO, NR 7 C=0. NHC=0, 
0=CNR 7 , 0=CNH, SC=0, 0=CS, or CHOCOR 7 , where R 7 has the definidon given above; 
20 X is CH 2 , 0, S or NR 7 , where R 7 has the definition given above; 

R 16 is hydrogen, OH. OR 17 , SR 17 NR^ 7 , optionally substituted allyl, arylmethyl, 
alkynyl, alkenyl. aryl, heteroaryl or Ci - Ci 0 alkyl, where R 17 is a Ci - Cj 0 alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R and R have the definitions given above; 
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18 19 

R and R each independently are hydrogen, a C j - alky] or perfluoroalkyl, 

18 

aryl, heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R and 
19 

R taken together can form a three- to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R f R and R have the definitions given above; 

20 

5 R is a C\ - Q alkyl or an optionally substituted ally!, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 

R is hydrogen, a Cj - C4 alkyl or optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; 

R 22 is hydrogen, a C\ - C4 alkyl, F, CI, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 

10 have the definitions given above; 

R 23 is hydrogen, CI, Br, OR 8 , NR 2 R 7 , a C\ - C 4 alkyl or perhaloalkyl, or is an 

2 7 

optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R , R 
g 

and R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a C j - C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF3, 
1 5 CF2OR 25 , CH2OR 25 , or OR 25 , where R 25 isaC] -C4 alkyl; 

R 26 is hydrogen, a Ci • C4 alkyl, F, CI, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a C\ - C4 alkyl or perfluoroalkyl, 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 
20 substituted with hydrogen, F, CI, Br, OR 2 or NrV, or R 27 and R 28 taken together can 

2 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 



or NrV, where R 2 and R 7 have the definitions given above; 



29 

R is hydrogen, a C\ - C$ alkyl or an optionally substituted allyl, arylmethyl, aryl or 



heteroaryl; 
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30 31 

R and R each independently are hydrogen, a C j - C$ alky 1 or an optionally 

substituted allyl, arylmethyl, aryl or heteroaryl, or R 30 and R 31 taken together can form a 

three- to seven-membered ring optionally substituted with hydrogen, F t CI, OR 2 or NR 2 R 7 , 

where R 2 and R 7 have the definitions given above; 
32 33 

5 R and R each independently are hydrogen, a C\ - C4 alkyl or an aryl optionally 

substituted with hydrogen, F, CI, Br, OR 2 or NR 2 R 7 , or R 32 and R 33 taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

2 7 2 7 

orNR R , where R and R have the definitions given above; 

n is 0 or 1 ; 
10 YisOorS; 

Z is O, S, NH, NR 2 or NCOR 2 , where R 2 has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, Xm and XVI represent an 
olefin bond in either the cis or trans configuration; 

the dotted lines in the structures depict optional double bonds; and 
1 5 a pharmaceutical^ acceptable carrier. 

Preferably, the compounds of formulae I, n, m, IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulators (i.e. both PR 
agonists and antagonists), the compounds of formulae VII, Vm, XII, XIII, XTV, XV and 
XVI comprise PR agonists, and the compounds of formulae IX, XVII and XVm comprise 
20 AR modulators (i.e., both AR agonists and antagonists). More preferably, the compounds of 
formulae IX and XVH comprise AR antagonists. 

In a further preferred aspect, the present invention comprises a method of 
modulating processes mediated by steroid receptors comprising administering to a patient an 
effective amount of a compound of the formulae I through XVm shown above, wherein R 1 
25 through R 35 , W f X, Y and Z all have the same definitions as those given above for the 
preferred pharmaceutical composition of the present invention. 

Any of the compounds of the present invention can be synthesized as 
pharmaceutical ly acceptable salts for incorporation into various pharmaceutical 
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compositions. As used herein, pharmaceutical ly acceptable salts include, but are not limited 
to, hydrochloric, hydrobromic, hydroiodic, hydrofluoric, sulfuric, citric, maleic, acetic, 
lactic, nicotinic, succinic, oxalic, phosphoric, maionic, salicylic, phenylacetic, stearic, 
pyridine, ammonium, piperazine, diethylamine, nicotinamide, formic, urea, sodium, 
5 potassium, calcium, magnesium, zinc, lithium, cinnamic, methylamino, methanesulfonic, 
picric, tartaric, triethylamino, dimethylamino, and tris(hydoxymethyl)aminomethane. 
Additional pharmaceutically acceptable salts are known to those skilled in the art. 

The PR agonist, partial agonist and antagonist compounds of the present invention 
are particularly useful for female hormone replacement therapy and as modulators of 

10 fertility (e.g., as contraceptives, contragestational agents or aboitifacients), either alone or in 
conjunction with ER modulators. The PR active compounds are also useful in the treatment 
of dysfunctional uterine bleeding, dysmenorrhea, endometriosis, leiomyomas (uterine 
fibroids), hot flashes, mood disorders, meningiomas as well as in various hormone- 
dependent cancers, including, without limitation, cancers of the ovaries, breast, 

1 5 endometrium and prostate. 

AR agonist, partial agonist and antagonist compounds of the present invention will 
prove useful in the treatment of acne, male-pattern baldness, male hormone replacement 
therapy, wasting diseases, hirsutism, stimulation of hematopoiesis, hypogonadism, prostatic 
hyperplasia, various hormone-dependent cancers, including, without limitation, prostate and 

20 breast cancer and as anabolic agents. 

ER agonists, partial agonists and antagonists compounds of the present invention are 
useful in female hormone replacement therapy and as fertility modulators, typically in 
combination with a PR modulator (i.e., a progestin, such as Premarin®). ER modulator 
compounds are also useful to treat atrophic vaginitis, kraurosis vulvae, osteoporosis, 

25 hirsutism, hot flashes, vasomotor symptoms, mood disorders, neuroendocrine effects, acne, 
dysmenorrhea and hormonal ly dependent cancers, including, without limitation, breast and 
prostate cancer. 

GR and MR agonists, partial agonists and antagonists of the present invention can be 
used to influence the basic, life sustaining systems of the body, including carbohydrate, 
30 protein and lipid metabolism, electrolyte and water balance, and the functions of the 

cardiovascular, kidney, central nervous, immune, skeletal muscle and other organ and tissue 
systems. In this regard, GR and MR modulators have proved useful in the treatment of 
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inflammation, tissue rejection, auto-immunity, hypertension, various malignancies, such as 
leukemias, lymphomas and breast and prostate cancers, Cushing's syndrome, glaucoma, 
obesity, rheumatoid arthritis, acute adrenal insufficiency, congenital adrenal hyperplasia, 
osteoarthritis, rheumatic fever, systemic lupus erythematosus, polymyositis, polyarteritis 
5 nodosa, granulomatous polyarteritis, allergic diseases such as urticaria, drug reactions and 
hay fever, asthma, a variety of skin diseases, inflammatory bowel disease, hepatitis and 
cirrhosis. Accordingly, GR and MR active compounds have been used as immuno 
stimulants and repressors, wound healing - tissue repair agents, catabolic/antianabolic 
activators and as anti-viral agents, particularly in the treatment of exacerbated herpes 
10 simplex virus. 

It will be understood by those skilled in the art that while the compounds of the 
present invention will typically be employed as a selective agonists, partial agonists or 
antagonists, that there may be instances where a compound with a mixed steroid receptor 
profile is preferred. For example, use of a PR agonist (i.e., progestin) in female 
15 contraception often leads to the undesired effects of increased water retention and acne flare 
ups. In this instance, a compound that is primarily a PR agonist, but also displays some AR 
and MR modulating activity, may prove useful. Specifically, the mixed MR effects would 
be useful to control water balance in the body, while the AR effects would help to control 
any acne flare ups that occur. 
20 Furthermore, it will be understood by those skilled in the art that the compounds of 

the present invention, including pharmaceutical compositions and formulations containing 
these compounds, can be used in a wide variety of combination therapies to treat the 
conditions and diseases described above. Thus, the compounds of the present invention can 
be used in combination with other hormones and other therapies, including, without 
25 limitation, chemotherapeutic agents such as cytostatic and cytotoxic agents, immunological 
modifiers such as interferons, interleukins, growth hormones and other cytokines, hormone 
therapies, surgery and radiation therapy. 

Representative PR antagonist compounds according to the present invention include: 
1^3.4-Tetrahydro-2^,4-trimethyl-6-phenylquinoline (Compound 100); l,2-Dihydro-2.2,4- 
30 trimethy l-6-( 1 ,23-thiadiazoI-5-y Oquinoline (Compound 1 0 1 ); 1 ,2-Dihydro-2,2,4-trimethyl- 
6-(13-oxazol-5-yJ)quinoline (Compound 102); M^DichloroimidazoM-yl^l^-dihydro- 
2,2,4-trimethylquin line (Compound 103); 6-(4-BronK>-l-methylpyrazol-3-yI).l,2Klihydro- 
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2A4-trimelhylquinoline (Compound 104); 1 ,2-Dihydro-2,2,4-trimethy]-6-(3- 
pyridyl)quinoline (Compound 105); 6-(4-FluorophenylH>2,^ihydro-2£,4- 
trimethylquinoline (Compound 106); l^-Dihydro-6^3-trifluoromcthylpheny l)-2,2 f 4- 
trimcthylquinolinc (Compound 107); l,2-Dihydro-2£ t 4-trimethyI-6-(4- 
5 nitropheny l)quinoline (Compound 1 08); 6-(2,3-Dichloropheny I)- 1 ,2-dihydro-2,2,4- 

trimethylquinoline (Compound 109); 1^2-Dihydro-6-(2-hydroxycarbonyl-4-nitrophenyI)- 
2,2,4-trimethyIquinoIine (Compound 1 10); ^(S^-DichlorophcnyO-l^-dihydro-W,^ 
trimcthylquinoline (Compound 111); 4*Ethyl-l t 2-dihydro-2 t 2-dimethyl-6-phcnylquinoline 
(Compound 112); l t 2-Dihydro-2^-dimcthyl-6-phcnyl-4-propylquinolinc (Compound 113); 

10 6K2-ChlorophenyI)-l,2-dihydro-2 t 2,4-trimethylquino]ine (Compound 114); U2-Dihydro- 
2 t 2,4-trimethylindeno[l t 2-g]quinolinc (Compound 115); J,2-Dihydro-2,2,4- 
trimethyIindeno[2,l-/]quinoline (Compound 1 16); 8-Bromo-l,2-dihydro-2 f 2,4- 
trimethyIindeno[l,2-g]quinoline (Compound 117); l^-Dihydro-2^,4- 
Uimethylbenzo[b]furano[3£^]quinoline (Compound 118); l v 2-Dihydro-2 v 2«4- 

1 5 trimethy lbenzo[b]furano[2,3-yiquinoli ne (Compound 1 1 9); 6-Fluoro- 1 ,2-dihydro-2,2,4- 
trimethylindeno[2,l-/|quinoline (Compound 120); 9-Fluoro-l,2-dihydro-2 t 2 f 4- 
trimethylindeno[l^-g]quinolinc (Compound 121); l f 2-Dihydro-9-hydroxylmethyl-2,2,4- 
uimethyHndeno[l,2-g]quinoline (Compound 122); 8-Chloro- 1 ^-dihydro-2^ f 4- 
trimethyIindeno[I t 2-g]quinoline (Compound 123); 8-Fluoro-l t 2-dihydro-2 f 2,4- 

20 trimethy I indeno[ 1 ,2-£]quinoline (Compound 1 24); 8- Acetyl- 1 ,2-dihydro-2,2,4- 
trimethy lindeno[ 1 ,2-# Jquinol inc (Compound 1 25); 6-Fluoro- 1 ,2-dihy dro-2,2,4- 
trimethylindeno[l,2-£)quinoline (Compound 126); 7-Bromo-l f 2-dihydro-2 t 2 t 4- 
trimcthylindeno[2,l-/]quinoline (Compound 127); U2-Dihydro-2,2,4-trimethy1-7- 
nitroindeno[2,l-/}quinoline (Compound 128); l£-Dihydro-2£,4~trimethyl-8- 

25 nitroindeno[ 1 ,2-£]quinoline (Compound 1 29); 6,9-Difluoro- 1 v 2-dihydro-2,2,4- 

trimethyIindeno[l,2-£]quinoline (Compound 130); 7-FIuoro-l,2-dihydro-2^4-trimethyl-l 1- 
(thiomethy) )indeno[2 , 1 -yjquinoline (Compound 131); 5,8-Difluoro- 1 ,2-dihydro- 1 0-hydroxy- 
2£,4-trimethylindeno[l,2-g]quinoline (Compound 132); 7 t 9-Difluoro-l t 2-dihydro-10- 
hydroxy-2£,4-trimethylindeno[ 1 »2-£]quinoline (Compound 1 33); 7 J 0-Difl uoro- 1 ,2- 

30 dihy dro-2 f 2,4-trimethy l-5K>xoindcno[3^-/]quinoline (Compound 1 34); 7,9-Difluoro- 1 2- 
dihydro-2^,4-trimethy]-10-oxoindcno[l»2-^]quinolinc (Compound 135); 8-Fluoro-l,2- 
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dihydrc>-ia-hydroxy-2^,4-triinethylindeno[l,2-^]quinoline (Compound 136); 8-FIuoro-U- 
dihydro^^trimemyl-lO-oxoindenon^-slquinoline (Compound 137); 7-Fluoro-l^- 
dihydro-2,2,4-trimethyl-8-nitroindeno[l^-^]quinoline (Compound 138); 5-Chloro-l^- 
dihydro-10-hydroxy-2^,4-trimethylindeno[l,2-gJquinoline (Compound 139); 6-Fluoro-l^- 
dmydro-2,2,4-trimemyl-10K)xointeno[l,2-g]quinoline (Compound 140); 6-Fluoro-l^- 
dihydro-10-hydroxy-2^,4-trimethylindeno[l^-«]quinoline (Compound 141); 5.8-Difluoro- 
l^ihydro-2,2,4-trimemyl-10-(trinuoroac^^ 142); 
6-(3^-Difluorophenyl>1^3,4-tetrahydro-2^,4-trimethylquinoline (Compound 143); 1,2- 
Dihydro-2^,4-trimethylindolo[3,2-g]quinoline (Compound 144); 5-Ethyl-l,2-dihydro-2,2,4- 
trimethylindolo[2,3-/Jquinoline (Compound 145); 6-(3-Chlorophenyl)-1.2-dihydio-2.2,4- 
trimethylquinoline (Compound 1 46); 6-(3,5-Difluoropheny 1)- 1 ,2-dihydro-2,2.4- 
trimethylquinoline (Compound 147); 6-(3-FluorophenyD-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 148); 1.2-Dihydro-2A4-trimcthyl-6-(4-pyridyl)quinoline 
(Compound 149); 6-(3-Cyanophenyl)-U-dihydix>-2A4-trimethylquinoline (Compound 
150); 6-(3>Dichlorophenyl)-l^Hlihydro-2,2,4-trimethylquinoline (Compound 151); 6- 
(23-Dinuorophenyl)-l^-dihydro-2,2,4-trimethylquinoline (Compound 152); 1 ,2-Dihydro- 
2^,4-trimethyl-6-(pentafluorophenyl)quinoline (Compound 153); U-Dihydro-2^,4- 
trimethyl-6-[4-(uifluoroacetyl)phenyl]quino]ine (Compound 154); l,2-Dihydn>-2,2,4- 
trimcthyl-6-(l,3-pyrimid-5-yl)quinoline (Compound 155); 6-(3-Cyanophenyl)- 1,23,4- 
tetrahydro-2,2,4-trimethylquinoline (Compound 156); 5,8-Difluoro-l,2-dihydro-2,2,4- 
trimethylindeno[l,2-g]quinoline (Compound 157); 7,10-Difluoro-l,2-dihydro-2,2,4- 
trimethylindeno[2,l-/]quinoline (Compound 158); 8-Cyano-l,2-dihydro-2,2,4- 
trimethylindeno[3,2-e]quinoHne (Compound 270); 6-(3-Cyano-5-fluorophenyl)-l,2-dihydrt>- 
2,2,4-trimethylquinoline (Compound 271); 6-(3-Cyano-4-nuorophenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 272); 6-(3-Cyano-6-nuorophenyl)-1.2-dihydro-2,2,4- 
trimethylquinoline (Compound 273); 6-[5-fluoro-3-(trifluoromethyl)pheny]]-l,2-dihydro- 
2,2,4-trimethylquinoIine (Compound 274); 6-(3-chloro-2-methylphcnyI)-l^-dihydn>-2^,4- 
trimethylquinoline (Compound 275); l,2-Dihydro-2£,4-trimethyl-6-(3- 
nitrophenyl)quinoline (Compound 276); 6-(3-Acetylphenyl)-l,2-dihydio-2^,4- 
trimethylquinoline (Compound 277); 6-(3-cyano-2-memylphenylH.2-dihydro-2,2,4- 
trimethylquin line (Compound 278); l,2-Dihydro-2£,4-trimethyl-6-(3- 
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methylphenyl)quinoJine (Compound 279); 6-(5-Fluoro-3-nilrophenyl)-l f 2-dihydro-2^ t 4- 
trimethylquinoline (Compound 280); l f 2-Dihydro-6-(3-methoxyphenyl)-2,2 f 4- 
trimethylquinolinc (Compound 281); 6K5-Cyano-3-pyridyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 282); l t 2-Dihydro-2 t 2 t 4-irimethyl-6-(2-mcthyI-3- 
5 nitropheny l)quinoline (Compound 283); 6-(2-Amino-3,5-difluorophenyl)- ] ,2-dihydro-2,2,4- 
trimethylquinoline (Compound 284); 6-(3-Bromo-2-chloro-5-fluorophcnyl)-l t 2-dihydn> 
2,2.4-trimethylquinoline (Compound 285); 6-(3-Cyano-5-fluorophenylH^ihydio-2,2 f 4- 
trimethyl-3-quinolone (Compound 286); 6-(3-Flu<HO-2-mcthylphcnylM,2-dihydro-2^,4- 
trimethylquinoline (Compound 287); l t 2-Dihydro-2,2,4-trimethyl-6-(3- 

1 0 methy Ithiopheny l)quinoline (Compound 288); 6-(5-Chloro-2-thtenyl)- 1 *2-dihydro-2 t 2,4« 
trimcthylquinoline (Compound 289); l f 2-Dihydro-2,2,4-trimethyl-6-(3-methyl-2- 
thienyl)quinolinc (Compound 290); 8-Fluoro-l^-dihydro-2,2 t 4-trimcihyl-6-(3- 
nitrophenyl)quinoline (Compound 291); l f 2-Dihydro-6-(3-nitrophcnyl)-2^ t 4 f 8- 
tetramethylquinoline (Compound 292); 6-(5-Bromo-3-pyridyl)-l,2-dihydro-2 f 2 t 4- 

1 5 trimcthylquinoline (Compound 293); 6-(3-Bromo-2-pyridyl)- 1 ,2-dihydn>-2,2,4- 
trimcthylquinoline (Compound 294); 6-(3-Bromo-2-thienyl)-1.2-dihydro-2,2 f 4- 
trimethylquinoline (Compound 295); l^-Dihydfo-6-(23^»6-tetrafluon>-4-pyridyl)-2^ f 4. 
trimcthylquinoline (Compound 296); 5,8-Difluoio-K2Klihydro-6-(3-nitropheny 0-2,2,4- 
trimcthylquinoline (Compound 297); 2,4-Diethyl-8-fluoro-I^-dihydro-2-methyl-6-(3- 

20 nitrophenyl)quinoline (Compound 298); 6-(3-Bromophenyl)- 1 ^-dihydro-2^,4- 
trimethylquinoline (Compound 299); 1 ^-Dihydro-2 A4-trimethyl-6-(5-nitro-2- 
thienyl)quinoline (Compound 300); l^-Dihydro-6-(2 f 4^-trifluorophenyl)-2^ t 4- 
trimethylquinoline (Compound 301); 6-(3-Bromo-5-fluorophenyl)-l^-dihydro-2A4- 
trimethylquinoline (Compound 302); 6-(5-Carboxaldehyde-3-thienyl)-l,2-dihydro-2^,4- 

25 trimcthylquinoline (Compound 303); 1 ^-Dihydro-2^ f 4 t 7-tetramethyl-6-(3- 

nitropheny l)quinoline (Compound 304); 6-(5-Fluoro-2-methoxy-3-nitroi*enyl)-l^Hlihydro- 
2^,4-trimethylquinolinc (Compound 305); 6-(3-Chloro-2-methoxyphenyl)- 1 ,2-dihydro- 
2,2,4-trimethylquinoline (Compound 306); l^-Dihydro-2^,4-trimethyl-6-(23,4- 
trifluorophenyDquinoline (Compound 307); 6-<3-Bromo-2-methylphenyI)-l^-dihydn>- 

30 2,2,4-trimethylquinoIine (Compound 308); 7-Chloro- 1 ^-dihydn>-2^2,4-trimethyl-6-(3- 
nitrophenyl)quin line (Compound 309); 5-Chloro-l ^-dihydro-2^2,4-trimethyl-6-(3- 
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nitrophenyl)quino]ine (Compound 310); 8-Chloro-l^-dihydro-2^,4-trimethyl-6-(3- 
nitrophcnyl)quinoline (Compound 31 1); 8-Ethyl-l^-dihydro-2,2,4-trimethyl-6-(3- 
nitropheny])quinoline (Compound 312); 9-Chloro-l^-dihydro-2^-dimethyl-5- 
coumarino[3,4-/|quinoline (Compound 313); l^-Dihydro-9-mcthoxy-2,2,4-trimethyl-5- 
5 coumarino[3,4-/]quinoline (Compound 3 1 4); 9-Fluoro- 1 ,2-dihydro-2,2,4, 1 1 -tetramethyl-5- 
coumarino[3,4-y]quinoline (Compound 315); l,2-Dihydro-2,2,4,9-tetramethyl-5- 
coumarino[3,4-/|quinoline (Compound 316); 7-Chloro-l ,2-dihydro-2,2,4-trimethyl-5- 
coumarino[3,4-/)quinoline (Compound 317); (/&S)-9-Chloro-l^-<lihydn>-5-methoxy-2^,4- 
trimethyl-5//-chromeno[3,4-/]quinoline (Compound 319); (/^-9-Fluoro-I,2-<lihydro-2,2,4- 
1 0 trimethyl-5^-chromeno[3,4-y]quinoline (Compound 328); 6-(5-Cyano-2-thieny))-l ,2- 
dihydro-2,2,4-trimethylquinoline (Compound 45 1 ); 6-(5-Cyano-3-thicnyl)- 1 ,2-dihydro- 
2,2,4-trimethylquinoline (Compound 452); 6^3-Formylphenyl)-1.2-dihydro-2,2,4- 
trimethylquinoline (Compound 453); U-Dihydro-2A4-trimethyl-6-[3- 
(methylsulfonyl)phenyl]quinoline (Compound 454); (rttf)-6-(3-Cyano-5-fluorophenyI)- 
1 5 1 2,3 .4-Tetrahydro-2,2,4-trimethylquinoline (Compound 455); and (/MS)-9-Chloro- 1 ^« 
dihydro-2^,4-trimcthyl-5-phenyl-5ff-chromeno[3,4-/]quinoline (Compound 456). 

Representative PR modulator compounds (i.e., agonists and antagonists) according 
to the present invention include: (/Z/5)-5-Butyl-l t 2-dihydio-2^,4-trimethyl-5/f- 
chromeno[3,4-/|quinoline (Compound 160); (itt?H .2-Dihydro-2£,4-trimethy)-5-phenyl- 
20 5W-chromeno[3,4-y]quinoline (Compound 161); (/i/5)-l^,3,4-Tetrahydro-2^-dimethyl-4- 
methylidene-5-pheny]-5//-chromeno[3,4-/)quinoline (Compound 162); (R/S)-5-(4- 
Chlorophenyl)- 1 t 2-dihydro-2^,4-trimethyl-5H-chromeno[3,4-y)quinoline (Compound 1 63); 
(Atf)-5-(4-Chlorophenyl>- 1 £3,4-tetrahydro-2,2-dimethy l-4-methylidene-5#-chromeno[3.4- 
/Jquinoline (Compound 164); (iW5)-5<4-Fluorophenyl)-l^Klihydn>-2^,4-trimethyl-5/f. 
25 chromeno[3,4-y]quinoline (Compound 165); (R/S)-5-(4-Acetylphenyl)-l,2-dihydro-2^,4- 
trimethyl-J//-chromeno[3,4-/)quinoline (Compound 166); (R/5)-l^-Dihydro-2^,4- 
trimethyl-5-(4-methylpheny])-5W-chromeno[3,4-y]quinoline (Compound 167); (/V5)-l^- 
Dihydro-5^4-me*oxyphenyl)-2£,4-trimet^ 

1 68); (R/Shl ^-Dihydro-2^,4-trimethyl-5-[4^trinuoromethyl)phenyl]-5//-chromeno[3,4- 
30 /]quinoline (Compound 1 69); (R/Sh 1 ^-Dihydio-2^.4-trimethyl-5-(thiophen-3-y \)-5H- 
chromeno[3,4-/)quinoline (Compound 170); (->l^-Dihydro-2 v 2,4-trimethyl-5-(4- 
methylphenyl)-5//-chromen [3,4-/)quinoline (Compound 171); (-)-5-(4-Chlorophenyl)-l,2- 
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dihydro-2^ v 4-irimethy]-5/f^hromeno[3Ay)quinoIine (Compound 172); (/V5)-1^-Dihydn>« 
2^4-trimethyl-5K3-mcthylphcnyl)-5H<hromcno[3 f 4-y]quinoli (Compound 173); (+)- 
(4/,5/)-5-(4-Chlorophcnyl)- 1 f 23t4-tetrahydro-2 f 2 t 4-trimcthy l-5//-chromeno[3 ,4-/)qutnoline 
(Compound 174); (-M4W/)-5K4-ChloiophenylH.2^^ 
5 chromeno[3 ,4-./]quinoHne (Compound 1 75); (/J/lS-4/ t 5u)-5-(4-ChlorophenyI)- 1 ,2,3.4- 
tetrahydro-2£^Uimethyl-5//^ (Compound 176); (/J/5>5-(3- 

ChlorophenyIH*2^ihydn>-2,2,4-trime^ (Compound 177); 

(JVS)-5-(3-Chlorophenyl)- 1 ,23.4-tetrahydro-2,2-dimethy l-4-methylidcne-JW-chromcno[3,4- 
/Jquinolinc (Compound 178); (iW5)-5-(4-Bromoi*cnyl)-l^-dihydio-2^2,4-trimcthyl-JH- 
1 0 chromeno[3,4-y]quinoline (Compound 1 79); (R/S)-5-(4-Bromophenyl)- 1 t 2 f 3,4-tetrahydro- 
2 t 2-dimcthy]-4-mcthylidcne-JH-chromcno[3,4-yiquinolinc (Compound 180); (/J/5)-5-(3- 
BromophenylH. 2-dihydro-2^,4-trimcthyl-5/f-chromcno[3 f 4-/]quinoline (Compound 181); 
(Rtf)-5-(3-Bromopheny])-l ,23,4-tetr^ 

yiquinolinc (Compound 182); (/VS)-5-(3,44>ichloropheny])-l t 2-dihydro-2 t 2 t 4-trimelhyl- 

1 5 5//-chromeno[3,4-/lqu!no] ine (Compound 1 83); (/J/5)-5-(3-Bromo-2-pyridyl)- 1 ^-dihydro- 
2 t 2,4-trimcthyN5//-chromcno[3 t 4-yjquinoline (Compound 184); (R/Sy 1 ^-Dihydro-5- 
hydroxy-2,2 # 4-trimcthyl-5//-chromeno[3 f 4-/]quinol!nc (Compound 185); (/Z/5)-l v 2-Dihydro- 
2,2 ,4-trimclhyl-5-mclhoxy-J//-<hromcno[3 f 4-/lquinolinc (Compound 186); (/i/S)-l f 2- 
Dihydro-2 f 2 t 4-irimethyl-5-propoxy-5W-chromcno[3 f 4-y]quinoline (Compound 187); (R/Sy 

20 5- Ally I- 1 ,2-dihydro-2,2 t 4-trimethy l-5//-chromcno[3 t 4-/]quinoline (Compound 1 88); (R/Sy 
l,2-Dihydro-2^,4-trimcthyl-5-propyl-5i/H:hronicno[3Ay]quinolinc (Compound 189); 
(R/Sy 1 > 2-Dihydn>-2 t 2 f 4-lrimcihy l-5-(2-pyridy l>5//-chromcno[3 ,4-/]qu inol ine (Compound 
1 90); (R/S)-S-(3-Fluorophenyl)- 1 t 2-dihydro-2 t 2,4-trimcthy l-5//-chromeno [3,4-/|quinoI ine 
(Compound 191); (W5)-5K3-FluorophenylH.23.4-te^ 

25 5H-chromeno[3,4-/]quinoline (Compound 1 92); (R/Sy 1 ,2-Dihydro-2,2,4-trimethyl-5- 
propylthio-J//-chromeno[3,4-yiquinolinc (Compound 193); (R/Sy 1 ,2-Dihydro-5^3- 
methoxyphenyl)-2^ t 4-trimethyl-5H^hromcno[3 t 4 t /]quinolinc (Compound 194); (R/S) 
Dihydn>-2£,4^methyl-5-[3-(trifluoro 
(Compound 195); (R/^5-(3-Fluoro^methylphenylH,2^ 

30 chromeno[3,4-/)quinoline (Compound 1 96); (JWS)-5-(4-BronK>-3-pyridyl)- 1 ,2-dihydro- 
2^,4-trimcthyl-J^-chroTneno[3,4-yiquinolinc (Compound 197); (/J/S)-l ^-Dihydro-2,2,4- 
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trimethyl-5-(3-pyridy])-5//-chromeno[3,4-/lquinoline (Compound 198); (JMS)-5-<4-Chloro- 
3-nuorophenyl)- 1 £-dihydro-2,2,4-trimethy I-5//-chromeno[3,4-/Jquinoline (Compound 

199) ; WS)-l^-Dihydio.2A4^-tetramethyl-5^-chromeno[3 f 4-/]quinoIinc (Compound 

200) ; (^5)-U-Dihydro-5-hexyl-2^trimethyl-5ff-chromeno[3,4-/]quinol!ne (Compound 

201) ; U-Dihydn>2^,4-trimethyl-5ff-chromcno[3,4-/Iquinoline (Compound 202); (R/S)- 
1 ,2-Dihydro-5-(3-methylbuty l)-2A4-trimethyl-5H-chromeno[3,4-/lquinoline (Compound 
203); (WS)-5K4<aio!obutylH ^Klihydi©-2A^ 

(Compound 204); (/VS)-5-Benzyl- 1 ,2-dihydro-2 A4.trimethyl-5^-chromcno[3,4-/Jquinoline 
(Compound 205); (^5)-5-(4-Bromobutyl)-U^ihydro.2^ t 4-trimcthyl-5//-chromeno[3,4- 
/Iquinoline (Compound 206); («/^5-Butyl-9-nuoro-l,2-dihydn>2,2,4.trimethyl-5//- 
chromeno[3,4-/]quinoline (Compound 210); (/VS)-5-Butyl-8-fluoro-l,2-dihydro-2,2,4- 
trimethyl-J//-<hromeno[3 f 4-/]quinoHne (Compound 211); («/5)-5-(3-Chlorophenyl)-9- 
Huon>-UKiihydn>2^Atrimethyl-5«-chromeno[3,4-/lquinoline (Compound 212); (R/ShS- 
(4-Chloro-3-methylphenyl)-9-fluon>- 1 ^-dihydro-2,2,4-triinethyl.5f/-chromeno[3,4- 
yiquinoline (Compound 2 1 3); (WS)-5-(4-Chlorophenyl)-9-fluoro- 1 ,2-dihydro-2,2,4- 
trimethy)-5«-chromeno[3,4-y]quinoIine (Compound 214); (/V5)-9-Fluoro-l,2-dihydro-5-(4- 
methoxyphenyl)-2^,4-trimethyl-5//-chromeno[3,4./]quinoline (Compound 215); (R/S)-S- 

Fluoro-l^ihydro-5-memoxyl-2^,4-trimcmyl-5^hromeno[3,4-/Jquinol^ 
216);(WS)-5-(4^]orophenyl)-8-fluoro-l^ 

/Jquinoline (Compound 217); and (^5)-9<3iloro-5-(4-chlorophcnyl)-U-d!hydro-2 t 2,4- 
trimethyl-5^-chromeno[3,4-y]quinolinc (Compound 218); 9-Chloro-l,2-dihydro-2,2.4- 
trimethyl-5^-chromeno[3,4-/|quinoltne (Compound 320); (/MS)-9-Fluon>l,2-dihydro-5- 
methoxy.2,2,4-trimethyl-5«-chromeno[3,4-/]quinoHne (Compound 322); (/&S)-9-Fluon> 

U^ihydro-2^.4-trin«myl-5-miopropoxy-5»K:hnmieno[3,4V]q^ (Compound 323); 

(rt/^-9-Ruoro- 1 ^ihydro-2£,4-triniem^ 

(Compound 324); (^^I>Dihydro-9-methoxy-2,2.4-trimethyl-5//-chromeno[3,4- 
/Jquinoline (Compound 329); (A«)-U-Dihydn>2^,4,9-tetramethy]-5«-chromeno[3 t 4- 
/Jquinoline (Compound 330); (/^S)-7-Chloro-l ^-dihydro-2^,4-trimethyl-5//- 
chromeno[3,4-/]quino!ine (Compound 331); (/tfS)-5-(4-Bromo-3-pyridyl>- 1^3,4- 
tetrahydro-2.2^imethyl-4-methyIidene-5//-chromeno[3.4-/Jquinolinc (Compound 347); 
(/J/S)-5-(3.5-Difluorophenyl)- 1 ^-dihydro-2^ > 4-trimcthyl-5^-chromeno[3,4-/Jquinoline 
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(Compound 348); (#tfS)-5^3-Bromo-5-fluorophenyl)-l ,2»3,4-tetrahydro-2^-dimclhy]-4- 
methylidene-SH-chromeno[3 t 4-/|quinoline (Compound 352); (Z)-1.2 f -DihydiT>-5-(2 f 4 f 6- 
trimethylbenrylidene)-2£,4-triniethyl^^ (Compound 364); (Z)-5- 

Benzylidene-9-fluoro- 1 ^-dihydro-2,2,4, 1 1 -tetramethyl-5//-chromcno[3,4-y]qui nolinc 
5 (Compound 377); (/tfS)-5-(4-Chlorophenyl)- 1 t 2 f 3,4-tetrahydro-2 f 2-dimcthyl-5/f- 
chromeno[3,4-./)-4-quinolinone (Compound 378); (U/5)-5-(4-Chlorophcny])-l # 23,4- 
tetrahydio-2£33-tetramethy W (Compound 379); (R/Sy 

5-(4-Chlorophenyl)-l ^^hydro-2^Klimcthyl-5H-chromcno[3 f 4-y]-4-quinolinc (Compound 
380); (+M* *^/>50-5K4<aiorop^ 

1 0 chromeno[3,4-/]-3-qu inolinone (Compound 381); (-)-(* *-4/.5/)-5-(4-Chlorophenyl)- 1 »23A 
tetrahydro-2^ t 4-trimethyl-5//-chromeno[3,4-yi-3-quinolinonc (Compound 382); (R/S)-5-(4- 
Chlorophenyl)- 1 ^3,4-tctrahydix>-2^^imcthyl-5H^hromcno[3 t 4-yi-3-quino]inonc 
(Compound 383); (/J/5)-3-(3-Fluorobcnzy])-5-(3-fluorobenzylicfcne)- 1 t 23.4-telrahydro-3- 
bydroxy^^^trimethyl-SH-chromenoO^/lquinoline (Compound 384); (/VS)-3,5-Dibutyl- 

1 5 1 *2,3,4-tetrahy dn>-3-hydroxy-2,2,4-trimethy l-5//-chromeno[3 f 4-y]quinoline (Compound 
385); (/?/5>5-Butyl- 1 ,2, 3,4-tctrahydro-2^ t 4-trimcthy l-5//-chromcno[3,4-/]-3-quinolinone 
(Compound 386); (/VS^/,J0-1^3,4-Tctrahydro-2 f 2 f 4-trimethyl-5-phcnyl-5W- 
chromeno[3,4-J]-3-quinolinone (Compound 387); (/WS-4/.5i<)-1^3,4-Tctrahydn>-2^,4- 
trimethy]-5-phenyl-57/-chromeno[3,4-/l-3-quinolinone (Compound 388); (R/S-4l t 6u)- 

20 l£3,4-Teti^ydro-2£,4-trimethyl^^ 

(Compound 390); (IJ/S^/.tfO-l^^^Tcii^ydio-W^irimethyl-^phcnyl-SH- 
isochromeno[3,4-/)-3-quinolinonc (Compound 391); (JVS-5/,4w T 5w)-5-(4-ChIorophenyl)- 
1 ^,3,4-tetrahydro-3-methoxy-2^ t 4-irimethy l-5//-chromeno[3 ,4-/|quinol ine (Compound 
397); (R/S- J/,4n,5/)-5-(4-Chlon>phenyl)- 1 ^ t 4-lctrahydro-3-mcthoxy-2^,4-trimcthyl-5//- 

25 chromeno[3 v 4-/]quino]ine (Compound 398); (/yS-J£4a.5/)-5K4-Chlon>phenyl)-l «23,4- 
tetrahydro^-propyloxy-2£/Mximethyl-5/^^ (Compound 399); 

(/V5-5/,4w,5«>5-(4-Chlorophcnyl)- 1 ^3,4-tctnAydro-3-propyloxy-2^,4-trimethyl-5//- 
chromeno[3,4-/]quinoline (Compound 400); and (R/S-41 J/)-3-Benzenzylidene-5-<4- 
chlorophcnyl)- 1 ^3,4^trahydro-2 t 2,4-trimcthyl-5HK:hromeno[3,4-yiquinoline (Compound 

30 401). 

Representative PR agonists according to the present invention include: {Zy5- 
Butylidene-l^Klihydro-2£ t 4-trimethyl-5H^ (C mpound 219); (Z> 
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5-Benzylidene-l ^-dihydro-2^,4-trimethyl-5W-chromeno[3,4-/lquino]ine (Compound 220); 
(Z>5-(4-Fluorobenzylidene)- 1 ^-dihydro-2^,4-trimethyl-5W-chromeno[3,4-y)quinoline 
(Compound 221); (Z>5-(4-Bromobcnzylidene)-l,2-dihydro-2,2,4-irimcthyl-5y/- 
chromeno[3,4-/Jquinoline (Compound 222); (Z)-5-(3-Bromobenzylidene)-l,2-dihydro- 
5 2^,4-trimethyl-5f/-chromeno[3,4-y]quinoline (Compound 223); (Z)-5-(3- 

Chlorobenzylidene)- 1 ,2-dihydro-2,2,4-trimemyl-5#-chromeno[3,4-/]quinoline (Compound 
224); (Z)-5-(3-Fluorobenzylidene)- 1 ^-dihydro-2A4-trimethyl-5^-chromeno[3,4- 
yiquinoline (Compound 225); (Z)-5-(2<^]orobcnzylidene)-l^-dihydro-2^,4-trimethyl-5^- 
chromeno[3,4-/)quino]ine (Compound 226); (Z)-5-(2-Bromobenzylidene)-l.2-dihydro- 
1 0 2^,4-trimethy]-J//-chromeno[3,4-/|quinoline (Compound 227); (Z)-5-(2- 

Fluorobenzy lidene)- 1 ,2-dihydro-2,2,4-trimethyl-5«-chromeno[3,4-/]quinoline (Compound 
228); (Z)-5-(2>Dinuorobenzylidene)-l ,2-dihydio-2^ 

/Jquinoline (Compound 229); (Z)-5-(24-Difluorobenzylidene)-U-dihydn>2^,4-trimethyl- 
5/f-chromeno[3,4-/]quinoline (Compound 230); (Z)-9-Fluoro-5-(3-fluorobenzy lidene)- 1,2- 
15 dihydro-2 t 2,4-trimethyl-5//-chromeno[3,4-y]quinoline (Compound 231); (Z)-9-Fluoro-5-(3- 
nK5*oxybenzylidene)-l,2-dthydro-2,2,4-triire^ 

(Compound 232); (Z>8-Fluoro-5-(3-fluoroibenzylidene)-l^-dihydro.2^,4-trimethyl-5»- 
chromeno[3,4-/]quinoline (Compound 233); (R/S-41, 5«)-5-(4-Chlorophenyl)- 1^,3,4- 
tetrahydro-2^,4-trimethyl-5//-chromeno[3.4-^-3-quinolinone (Compound 234); (R/S-41, 

20 5/)-5-(4-Chlorophenyl> 1 ,2,3 Ateu^ydfO-2.2,4-trimethyl-5ff-chromeno[3,4-/]-3- 

quinolinone (Compound 235); and (i^S)-5K4-C^lorophenyl)-l^,3.4-tetrahydro-2A4,4- 
tetramethyl-5/f-chromeno[3,4-/]-3-quinolinone (Compound 236); 5-(3-Fluorobenzyl)-l^- 
dihydro-2^,4-trimethyl-5W-chromeno[3,4-^quinoline (Compound 318); (/^S)-9-Chloro- 
l^hydro-2^,4-trimemyl-5-propyloxy-5HH:hromeno[3.4-/]quinoline (Compound 321); 

25 (rt/5)-5-Butyl-9-chloro- 1 ^ihydro-2,2.4-trimethyl-5W-chiomeno[3,4-yiquinoline 

(Compound 325); (/^5-ButylO,2^ihydio-9.memoxy-2^,4-trimemyl-5ff-chromeno[3.4- 
yiquinoiine (Compound 326); (/^S)-9-Fluoro-l^-dihydro-2^ f 4^-tetramethyl-5/^- 
chromeno[3,4-/)quinoline (Compound 327); (*S)-9-Chloro-l^-dihydro-2^,4^- 
tetnuneuyl-5J7<hromeno[3,4-/)quinoline (Compound 332); (/WS)-5-(4-Bromophenyl)-9- 

30 chloro-1 ^ihydro-2A4-trimemyl-5#^uomeno[3,4-/lquinoline (Compound 333); (R/S)-9- 
Chloro-5-(3-chloropheny 1)- 1 ^-dihydro-2a,4-trimethyl-5«-chromeno[3.4-y]quinoline 
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(Compound 334); (!&5>-9-Chloro-1£KMty^ 

chromeno[3,4-J]quinoline (Compound 335); (/&C^9-C!h]oro-S-(4-€hloro-3-methylphenyl)- 
l t 2^hydix>-2^Atrimcthyl-5//^hromcno[3 t 4-/lquinolinc (Compound 336); (R/S)-9- 
Chloro 1 ^-dihydro-5-[3-(trifluoromcthy l)phcny I]-2,2,4-trimethy l-5//-chromeno[3,4- 
5 /]quinoline (Compound 337); (/£<S)-9-Chloro-5-(3^-dichlorophenyl)-] t 2-dihydro-2 t 2,4- 
trimcthyl-5//-chromcno[3Ayiquinolinc (Compound 338); (JW?)-9-Chlon>-l^-dihydfx>-5-(4- 
mcthoxyphenyl>2,2,4-rtmcthyl-5ff-chromeno[3 t 4-y]quinoline (Compound 339); (JMS)-9- 
Chloro-5-(3-fluoro-4-mcthoxyphcny iy 1 t 2Hlihydro-2 9 2 t 4-trimethy ]-5J7-chromeno[3,4- 
yiquinoline (Compound 340); (/^S>9<3iloro-5K4-fluorophenyI)-l,2-dihydn>-2,2 > 4- 
1 0 trimethy l-5//-chromcno[3,4-/]quinolinc(Compound 34 1 ); (IWS)-9-Chlon>-5-(3-chloitv4- 
methoxy-5-methy (phenyl)- 1 ,2-dihydro-2,2 f 4-trimethy l-5H-chromeno[3,4-/|quinol inc 
(Compound 342); (/&^9-Cfoloix>-5-(4-fluoiT^^ 

5W-chromeno[3 f 4-/]quinoline (Compound 343); (/^S)-9-Ch]oro-5-(3-fluorophcnyI)-l t 2- 
cUhydro-2^,4.trimcthyl-5//-chromcno[3,4-yiquinolinc (Compound 344); (/i/SH^-Dihydro- 

1 5 2,2,4-trimethyl-5-[(3 t 4-methylcncdioxy)pheny I]-5//-chromeno[3,4]-/quinoIinc (Compound 
345); (/2/5)-5-(4^!h]oro-3-mcthylphenyl)-l ,2-dihydro-2,2 ,4-trimethy]-5//<hromeno[3,4]- 
/quinolinc (Compound 346); (JV5)-5-(3^-Dichlorophcnyl)-l f 2^ihydrO"2 t 2,4-trimcthyl-5//- 
chromeno[3,4-/]quinoline (Compound 349); (/J/5)-5-(3-Bromo-5-mcthylphcnyl)- 1 »2- 
dihydro-2^,4-trimethyI-5//-chromcno[3,4-yiquinolinc (Compound 350); (/2/£)-5-(3-Bromo- 

20 5-fluorophenyl)-l ^^ihydro-2 t 2 9 4-trimethyl-5^-chromeno[3 v 4-/)quinoIine (Compound 
35 1 ); (/V5)-5-t4-FIuoro-3-(trifluon>mcthy!)i*enyl]-l ^-dihydro-2 f 2 f 4-trimethyl-5W- 
chromeno[3,4-/]quinoline (Compound 353); (/&CS)-9-FIuoro-l f 2-dihydro-2 t 2 t 4-trimcthy1-5- 
(3-methylphenyl)-5H-chromeno[3 v 4*y]quinoline (Compound 354); (R/S)- 1 ,2-Dihydro-9- 
methoxy-2£/*-trimethyl-5-(3-nwt^ (Compound 

25 355); (/Z^S)-9-Fluoro-5-(3-fluoro-4-methoxyphcnyl)- 1 £-dihydro-2£.4-trimethyI-5tf- 

chromeno[3,4-/]quinoline (Compound 356); (/6^9-Fluoro-l^-dihydro-2,2 t 4-trimcthyl-5- 
[3-(trifluoromethyl)phenyI]-5H-chromeno[3 v 4^]quinoline (Compound 357); (/&5)-9-F!uon>- 
5-(4-fl uoro-3 -mcthy lphcny I)- 1 t 2-dihydro-2^,4-trimethy l-5Jf-chromeno[3,4-/)qui noline 
(Compound 358); (Z)-SK2/*-DifluorobenzylideneH»2^ 

30 chroxneno[3 t 4-/]quinoline (Compound 359); (Z)-5-(3 A»Difluorobenzylidene)-l ^-dihydro- 
2^ t 4-trimcthyl-5W-chromcno[3,4-/quin line (Compound 360); (Z)-5-(3- 
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RuorobenzyIideneH,23.4-tetnihydro^ 

(Compound 361); (2)-5^2,6-Dinuorobenzylidene)-U-dihydro-2^,4-trimethyI-5jy- 
chromeno[3,4-/]quinoline (Compound 362); (2)-l,2,-Dihydro-5-(2-mcthylbenzylidcne> 
2^,4-trimethyl-5//-chromcno[3,4-yiquinolinc (Compound 363); (Z)-9-Chlon>5-(2,5- 
5 dinuorobenzylidene)- 1 ,2-dihydro-2,2,4-trimcthy l-5#-chromeno[3,4-/lquinoIine (Compound 
365); (Z)-5-Benzylidene-9-chloro- 1 ^-dihydro-2^,4-trimethyl-5//-chromeno[3,4-y]quinoline 
(Compound 366); (2)-9^1oio-U^ihydio-2^Atrimemyl-5K2-niethylbenzylidene)-5/f- 
chromeno[3,4-y)quinoline (Compound 367); (Z)-5-Benzylidene-9-chloro-l t 2-dihydn>2^- 
dimethyl-S//-chromeno[3,4-/)quinoline (Compound 368); (Z)-9-Chlon>5-(2- 
10 fluorobenzylidene)-1.2Klihydio-2^Atrimemyl-5ff^hromenor3,4Vlqumoline (Compound 
369);(Z)-9^loiT>-5K3-nuoroben^lideneH£Klihy^ 

Jlquinoline (Compound 370); (£yZ)-5-Bcnzylidene-9-fluoro-l,2-dihydro-2.2,4-trimethyl- 
5^-chromeno[3,4-y]quinoline (Compound 371); (Z)-S-Benzylidene-8-nuoio-l^-dihydn> 
2^,4-trimethyl-5ff-chromeno[3,4-/]quinoline (Compound 372); (Z)-5-Benzylidene-l,2- 
1 5 dihydro-9-methoxy-2^,4-trimethyl-5^-chromeno[3,4-/]quinoline (Compound 373); (2)-9- 
Ruoro-Unlihyd^2,2,4-trimemyl-5-(2-memylbcnrylidene)-5//^hromeno[3A/]quinoline 
(Compound 374); (Z)-8-Fluoro-UKlihydio-2 t 2,4-trimemyl-5K2-memylbcn2ylidene)-5H- 
chromeno[3,4-/]quinoline (Compound 375); (ZH £-Dihydro-9-memoxy-2,2,4-trimethyI-5- 
(2-memyIbenzylidene)-5/^chromeno[3,4-/)quinolm^ (Compound 376); (Z)-(J!/ < S>5-(3- 

20 Fluorobenzylidene)- 1 ^3.4-teU^ydro-2^,4-trin)emyl-5//K;hromcnot3,4-/l-3-quinolinone 
(Compound 389); (Z)^5)-5^en^lidene>U3.4-tetrahydio-2^,4-trimethyl-5«- 
chromeno[3,4-y]-3-quinolinone (Compound 392); (KASW/,5u)-5-(3-Fluorophenyl>-l A3,4- 
teti^ydro-2^,4-trimethyl-5//-chromcno[3,4-y]-3-quinolinone (Compound 393); (R/S-41,51}- 
5-(3-Fluorophenyl)- 1 ^3,4-tetrahydro-2^,4-trimethy l-5«-chromeno[3,4-/l-3-quinolinonc 

25 (Compound 394); (R/S-41,51)- 1 A3,4-Tetrahydn>2^,4-trimethyl-5-[3- 

(trifluoromethyl)pheny]]-5W-chromenot3,4-yi-3-quinolinone (Compound 395); {R/S-4l,Suy 
lA3,4-Tetrahydro-2£,4-trimemyl-5-[^^ 

quinolinone (Compound 396); (/2/5-4/^«).5-(4-Chlorophenyl)-1^3,4-tetrahydio-2^,4- 
trimethyl-5«-chromeno[3,4-/l-3-quinoHnone (Compound 402); {RJS-4l£iy-S-(4- 
30 ChlorophenylH ,23 ,^tetrahydro-2^,4-trimethyl-5f/-chromeno[3,4-/]-3-quinolinone 
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(Compound 403); and (/VS)-5-Butyl-i;2-dihydro-2,2A9-te^ 
yiquinoline (Compound 457). 

Representative AR modulator compounds (i.e., agonists and antagonists) according 
to the present invention include: l^-Dihydro-2^ t 4-trimethyJ-6-methoxymethyl-8- 
5 pyranono[5,6-g]quinoline (Compound 237); 1 9 2-Dihydro-2 v 2 9 4*trimethyI*6-trifluoromethyl- 
8-pyranono[5,6-g]quinoline (Compound 238); l v 2-Dihydro-2 v 2 > 4-trimethyl-10- 
isocoumarino[4 t 3-g]quinoline (Compound 239); 1.2-Dihydro-2,2,4-trimethyl-10- 
isoquinolono[43-g]quinoIine(Compound 240); l,2-Dihydro-2,2A6-tetramethyl-8- 
pyridono[5,6-g]quinoline (Compound 241); l t 2-Dihydro-KKhydroxy-2,2 t 4-trimethyl-10//- 

1 0 isochromeno[4,3-g]quino!ine (Compound 242); l f 2-Dihydjo-2,2A6-tetramethyl-8H- 
pyrano[3,2-g]quinoline (Compound 243); (ZiV5)-l f 23,4-Tetrahydix>-2 t 2,4-trimethyN10- 
isoquinolono[4,3-g]quinoline (Compound 244); l t 2-Dihydro-2 t 2,4-trimethyl-10- 
thioisoquinolono[4,3-g]quinoline (Compound 245); (+)- I ^3.4-Tetrahydro-2^,4-trimethyl- 
10-isoquinolono[4,3-g]quinoline (Compound 246); l,2-Dihydro-2,2,4-trimethyI-6- 

1 5 trifluoromethy l-8-pyridono[5,6-g]quino!ine (Compound 247); (R/Sh 1 ^3»4-Tetrahydro- 
2 9 2 9 4-trimethyl-6*trifluoromethyl-8-pyranono[5«6-g]quinoline (Compound 250); 1,2- 
Dihydix>-2,2,4-trimethyl-6-trifluoro^ 

25 1 ); (R/Sh 1 ^3 f 4-Tetrahydro-2^ t 4-trimethy l-6-trifluoromethyI.8-thiopyranono[5 f 6- 
g]quinoline (Compound 252); 6-Chloro(difluoro)methyl-l v 2-dihydix>-2,2,4*trimethyl-8- 

20 py ranono[5,6-g]quinoline (Compound 253); 9-Acetyl- 1 ,2-dihydro-2 t 2,4-trimethyl-6- 
trinuoromethyl-8*pyridono[5 v 6-g]quinoline (Compound 254); l t 2-Dihydro-2»2,4,10- 
tetramethyl-6-trifluoromethyl*8-pyridono[5 v 6-g]quinoline (Compound 255); 1,2-Dihydro- 
2 t 2,4-trimethyl-6Kl.lt2 f 2 t 2-pentafluoroethyl)-8-py™o^ (Compound 256); 

(/KS)-6-Chloro(dif]uoro)methy I- 1 ^3,4-tetrahydro-2 t 2,4-trimethy l-8-pyranono[5,6- 

25 g]quinol ine (Compound 257); 7-Chloro- 1 t 2-dihydro-2,2,4-trimethy I-6-trifluoromethy 1-8- 
pyranono[5,6-g]quinoline (Compound 258); (JW5)-7-Chloro-1^3.4-tetrahydro-2 t 2 t 4- 
trimethyl-6-trifluoromethyl-8-pyranonp[5,6-g]quinoline (Compound 259); 1,2,3.4- 
TetrahydrQ-2 t 2,4-trimethyl-6-trifluoromethyl-8-pyri (Compound 260); 

1 ^-Dihydro-2^,4 > 9-tetramethyl-6-trifluoromethy l-8-pyridono[5,6-g]quinoline (Compound 

30 26 1 ); 1 ,2-Dihy dro-2,2,4-trimethy 1-8-trifluoromethy 1-6-py ridono[5,6-£)quinoline 

(C mpound262);6-[DichloirKethoxy)methyl]-l^ n [5,6- 

g]quinoline (Compound 263); 5-(3-Furyl)-l t 2-dihydro-2 t 2 t 4-uimethyI-8-pyranono[5 f 6- 
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dquinoline (Compound 264); l^-Dihydro-l,2^,4-tetrainethyl-6-trinuon)methyl-8- 
pyranono[5,6-g]quinoline (Compound 265); l,2-Dihydrx>-6-trifluoromemyl-2^.4-trimethy]- 
9-thiopynui-8-onoI5,6-$] quinoline (Compound 266); U-Dihydio-l,2,2,4,9-pentaniethyl-6- 
trifluoromemyl-8-pyridono[5,6-*]quino]ine (Compound 267); 7-Chloro-l^ihydro-2,2,4- 
trimethyl-6-trinuoromethy]-8-pyridono[5,6-f Jquinoline (Compound 268); and 6- 
CWoro(difluoro)memyl-l,2-dihydiT>-2.2,4-ri (Compound 
269);(WS)-1.2,3,4-Tetrahycli©-l,2,2,4-tetr^ 

Sjquinoline (Compound 404); (W5)-5-(3.Fury])-U,3.4-tetrahydro-2^.4-trimethyl-8- 
pyranono[5,6-g]quinoline (Compound 405); 5-(3-Fuiyl)-1,2^iihydn>-l,2^,4-tetiamemyl-8. 
pyranono[5.6-s]quinoline (Compound 406); 5-(3-Furyl)-U-dihydn>-l,2^,4-tetramethy].8- 
thiopyranono[5,6-^]quinoline (Compound 407); 6-Chloro-5-(3-fuiyl)-l,2-dihydro- 1,2^,4- 
t«ramethyl-8-pyranono[5,6-g]quinoline (Compound 408); 1^3.4-Tetrahydro-2,2,4,10- 
tetramemyl-6-trinuoromethyl-8-pyridono[5,6-f ]quinoline (Compound 409); (*/S> 1,2,3,4- 
Tetrahydro^mcmyl-6-trinuoromemyl-8-pyranono[5,6-^Jquinoli (Compound 410); 1,2- 
Dihydro-2^-dimemyl-6-trinuoromemyl-8-pyranono[5,6-rfquinoIine (Compound 41 1); 
U3,4-Tetrahydro-2,2-dimemyl-6-trin^ 

412); U3.4-Teti^ydit>-6-trifluoixmiemyl-8-pyranono[5,6-g)quino^ (Compound 413); 
(*/S>4-Ethyl-l ^3.4-tetrahydro-6-trifluoromethyl-8-pyranono[5,6-^]quinoline (Compound 
414); (R/Sy 1^.3,4-Tetrahydro-l,4-dimethyl-8-pyranono[5,6-g]quinoline (Compound 415); 
(^5)-4-Emyl-U,3,4-tetrahydro-l-iiiemyl-8-pynmono[5,6-«]quinoline (Compound 416); 
2,2-Dimethyl-l ,23,4-tetiahydro-6-trifloromethyl-8-pyridono[5,6-y]quinolinc (Compound 
417); (R/S)- 1 ,2,3,4-tetn*ydro-6-trifluoronie^ 

quinolinone (Compound 4 18); 5-Trifluoromethyl-7-pyridono[5,6-e]indoIine (Compound 
419); 8-(4-Chlorobenzoyl)-5-trifluoromethyl-7-pyridono[5,6-«]indoline (Compound 420); 
7-/m-Butyloxycart>amoyl-l^-dihydro-2^,8-trimethylquinoline (Compound 421); 1^3,4- 
Tctrahydro-6-trinuoromethyl-8-pyridono[5.6-/Jquinoline (Compound 422); l^-Dihydro-6- 
trifluoromemyl-ia.2,4-fetramethyl-8-pyridono[5,6-/)quinoline (Compound 423); 3,3- 
DimethyI-5-trifluoromethyl-7-pyridono[5,6-«]indoline (Compound 424); (R/S)- 1.2,3,4- 
Tetrahydro-4-memyl-6-(trifluoromethyl)-8-pyridono[5,6-g]quinoline (Compound 425); 
(R/Sh 1 .2,3,4-Tetaihydro-4-memyl-Mtrifluoronre^ 

(Compound 426); UA-Trimemyl-U3,4-tetrabydio-6-trinuromethyl-8-pyranon [5.6- 
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glquinoline (Compound 427); (R/Sh 1 ^3,4-Tctrahydro-4-propyl-6-trinuoromcthyl-8- 
pyranono[5,6-g]quinoline (Compound 428); 1 A3.4-Tctrahydro-2 f 2 t 4-trimethyl-6- 
trifluoromethyl-9-thiopyran-8-ono[5 t 6-g]quinolinc (Compound 429); 1,2-Dihydro- 1,2,2,4- 
tetramethyl-6-trifluoromethyl-9-^ (Compound 430); 1,23,4- 

5 Tetrahydro-1 t 2,2-trimcihyl-^trifluoromclhyl-8-pyridono[5 f 6-g]quinoline (Compound 43 1 ); 
1 ,2,3,4-Tetrahydro- 1 -methyl-4-pn>pyl-6-trifluon>methy l-8-pyranono[5,6-$ ]quinoline 
(Compound 432); 1,23.4-Tetrahydio-lO-hydroxynrc^^ 

8-pyridono[5,6-*]quinoline (Compound 433); 1^3,4-Tctrahydro-l f 2^ f 4-tctramcthyl-6- 
trifluoromethyl-9-thiopyran-8-ono[5 f 6-«]quinoline (Compound 434); 1,23,4-Tetrahydro- 
10 2^,9-trimcthyl-6-trinuoromcthyl-8-pyridono[5 t 6-g]quinoline (Compound 435); (R/Sy 
l£3,4-Tetrahydro-3-methyl-6-ri^ (Compound 
436); 1 ,23,4-Tetrahydro-3,3-dimethy l-6-trifluoromcthyl-8-pyridono[5,6-g]quinoline 
(Compound 437); (/TO)l,23,4-Tetrahydro-2,23-tri 

pyridono[5,6-*]quinoline (Compound 438); (/J/5-2/ f 4ii).l f 23^4-Tctrahydro-2 f 4-dimcthyl-6- 
15 trifluoromethyi-8-pyridono[5,6-*]quinoline (Compound 439); (rt/S-2/,4n)-4-Ethyl- 1,23.4- 
tetrahydro-2-methyl^trifluoromethyl-8-py^ (Compound 440); (R/S- 

2/,3u)- 1 ^3,4-Tetrahydro-23-dimcthy l-6-trifluoromclhyl-8-pyridono[5 f 6-g]quino!ine 
(Compound 441); (J?/S-2/3/M*23.4-Tet^ 

pyridono[5,6-$]quinoline (Compound 442); (iV5)-1^3,4-Tctrahydro-233-trimcthyl-6- 
20 trinuoromethyl-8-pyridono[5,6-g]quinoline (Compound 443); (R/Sy\ ,23,4-Tctrahydro-2- 

meihyl-6-trifluoromethyl-8-pyridono[5,6-g]quinoline (Compound 444); (R/Sy4-Eti\yl- 

!,23,4-teti^ydK>-6-trifluoiT>m^^ (Compound 445); (R/S-21, 

3m)- 1 £3 t 4-Tetrahydro-23,9-trime^ 

(Compound 446); (/tfSH»23.4-Tetrahydro^propyl^ 
25 glquinoline (Compound 447); (/V5)-3-EthyI-1^3.4-tetiahydn>-2,2-dimethyl-6- 

trifluoromethyl-8-pyridono[5,6-g]quinoIine (Compound 448); (/i/5)-1^3,4-Tctrahydro-2,2- 

dimethyl-6-trinuoromcthyl-3-propyl-8-pyridono[5,6-g]quinolinc (Compound 449); and 1- 

McthyI-5-trinuoromcthyl-7-pyridono[5,6-y]indolinc (Compound 450). 

Compounds of the present invention, comprising classes of quinoline compounds 
30 and their derivatives, that can be obtained by routine chemical synthesis by those skilled in 

the art, e.g., by modification of the quinoline compounds disclosed or by a total synthesis 

approach. 
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The sequence of steps for several general schemes to synthesize the compounds of 
the present invention are shown below. In each of the Schemes the R groups (e.g., R 1 , R 2 f 
etc...) correspond to the specific substitution patterns noted in the Examples. However, it 
will be understood by those skilled in the art that other functionalities disclosed herein at the 
5 indicated positions of compounds of formulas I throught XVIII also comprise potential 
substituents for the analogous positions on the structures within the Schemes. 
Scheme I 




10 

The process of Scheme I begins with the nitration of an arene (structure 1) with, for 
example, nitric acid in combination with sulfuric acid. The nitro compound (structure 2) is 
then reduced to the corresponding aniline (structure 3) with, for example, hydrogen over a 
metal catalyst such as palladium on carbon. The aniline is converted to a l,2-dihydro-2,2,4- 

1 5 trimethylquinoline (structure 4) by treatment with acetone and a catalyst in a process known 
as the Skraup reaction. SfiS R.H.F. Manske and M. Kulka, The Skraup Synthesis of 
Quinolines", Organic Reactions 1953, 7, 59, the disclosure of which is herein incorporated 
by reference. The catalyst may be an acid, such as p-toluenesulfonic acid, hydrochloric acid, 
sulfuric acid, or trifluoroacetic acid, or preferably the catalyst may be iodine. The 

20 dihydroquinoline may be reduced with, for example, hydrogen catalyzed by a metal catalyst 
such as palladium on carbon, to afford a 1^.3,4-tetrahydrx>-2^,4-trimethylquinoline 
(structure 5). Note that many nitro compounds (structure 2) and anilines (structure 3) are 
commercially available, and the synthesis of compound of structure 4 would thus start with 
the commercially available material. 

25 Scheme D 
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The process of Scheme II begins with the conversion of 4-bromoaniline (Compound 
5 6) to 6-bromo-l ,2^ihydro-2^ f 4-trimethylquinoline (Compound 7) by treatment with 

acetone and a catalyst as described above (the Skraup reaction). The aniline nitrogen is then 
protected. For example, protection as the /-butyl carbamate requires deprotonation with a 
strong base, for example, n-butyllithium, followed by reaction with di-r-butyldicarbonate to 
afford the protected quinoline (Compound 8). The bromine of Compound 8 is then replaced 
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with lithium by a lithium-halogen exchange reaction with an alkyllithium, for xample, r- 
butyllithium. The organolithium intermediate is then allowed to react with a trialkylborate 
such as trimethylborate to afford, after mild acid hydrolysis, the boronic acid (Compound 9). 
Treatment of Compound 9 with an aryl, heteroaryl, or vinylbromide compound in the 
5 presence of a catalytic amount of a palladium species, for example, 

tetrakis(triphenylphosphine) palladium, and aqueous base affords a 6-substituted quinoline 
(structure 10), via a so-called Suzuki crossed-coupling. 5^ A. Suzuki, "Synthetic Studies 
via the Cross-Coupling Reaction of Organoboron Derivatives with Organic Halides", Pure 
Appl. Chenu 1991, 63, 419, the disclosure of which is herein incorporated by reference. 
1 0 Deprotection of a compound of structure 10 with acid, for example, trifluoroacetic acid 
affords the 6-substituted- 1 ,2-dihydro-2,2,4-trimethylquinoline (structure 4). 

Alternatively, the C(4) methyl group of a compound of structure 10 may be oxidized 
with, for example, selenium dioxide to afford the 4-(hydroxymethyl)quinoline (structure 
11). which may in turn be converted to the corresponding bromo compound (structure 12), 
1 5 for example with triphenylphosphine and carbon tetrachloride. The bromine atom of a 
compound of structure 12 may be replaced with an alkyl, aryl, or heteroaryl group by 
treatment with the corresponding organomagnestum compound in the presence of a copper 
salt such as copperfl) iodide. Removal of the protecting group with acid, for example, 
trifluoroacetic acid affords the 4.6-disubsUtuted-l^-dihydro-2,2,-dimethylquinoline 
20 (structure 13). 
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Scheme III 




S The process of Scheme in involves the direct coupling of Compound 8 with an 

organoboron species, for example phenylboronic acid, in the presence of a palladium 
catalyst such as tetrakis(triphcny iphosphinc)palladium and a base such as potassium 
carbonate. The coupled product (structure 10) is then deprotected with acid, for example, 
trifluoracetic acid, to afford the dihydroquinoline 4. 



Scheme IV 




15 



The process of Scheme IV begins with a polycyclic aromatic nitro compound 
(structure 14) and is similar to the conversion of compounds of structure 2 to compounds of 
structure 4 (Scheme I). Thus, reduction of the nitro group with, for example, hydrogen over 
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a metal catalyst such as palladium n carbon, f llowed by cyclization with acetone in the 
presence of a catalyst such as iodine affords two regioisomeric dihydroquinolines (structures 
16 and 17). 

Scheme V 




122 



The process of Scheme V involves the reduction of an ester such as Compound 18 to 
the corresponding methyl alcohol (Compound 122) with a metal hydride reagent, for 
example, diisobutylaluminum hydride or lithium aluminum hydride. 

Scheme VI 




19 20 



The process of Scheme VI involves the reduction of the iluorenone (structure 19) to 
a fluorenol (structure 20) with a reducing agent, for example a metal hydride such as 
diisobutylaluminum hydride, sodium borohydride, or lithium aluminum hydride.- 
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27 

The process of Scheme VII involves the preparation of a fluorene from acyclic 
5 precursors. The process of Scheme VII begins with the copper-mediated coupling of 
methyl-2-bromo-5-fluorobenzoate (Compound 21) with 2-fluoroiodobenzene (Compound 
22) with, for example, copper powder at elevated temperatures, a process known as an 
UHman coupling reaction. See M. Sainsbury, "Modern Methods of Aryl-Aryl Bond 
Formation", Tetrahedron 1980, 56, 3327, the disclosure of which is herein incorporated by 
10 reference. Hydrolysis of the methyl ester with base, for example, potassium hydroxide, 
affords the corresponding 2-biphenylcarboxylic acid (Compound 23). Intramolecular 
Freidel-Crafts acylation of the corresponding mixed anhydride, prepared by treatment of 
Compound 23 with, for example, thtonyl chloride followed by a strong acid such as 
triflu romethanesulfonic acid (See B. Hulin and M. Koreeda, "A Convenient, Mild Method 
15 f r the Cyclization f 3- and 4-Arylalkanoic Acids via Their Trifluoromethanesutfonic 
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Anhydride Derivatives", J. Org. Chem. 1984, 49, 207, the disci sure of which is herein 
incorporated by reference), affords 2,5-difluorofluorenone (Compound 24). Nitration of 
Compound 24 with, for example, concentrated nitric acid affords 4,7-difluoro-2« 
nitrofluorenone (Compound 25). Reduction of Compound 25 with, for example, hydrogen 
5 over a metal catalyst such as palladium on carbon, affords the corresponding aniline 
(Compound 26). Conversion to the dihydroquinoline with acetone and a catalyst such as 
iodine, followed by reduction of the ketone with a reducing agent such as 
diisobutylaluminum hydride, affords Compound 132. 

1 0 Alternatively, the ketone functionality of Compound 26 may be exhaustively 

reduced to the methylene compound (Compound 27) with, for example, hydroiodic acid, red 
phosphorous, and acetic acid. See M J. Namkung, T.L. Fletcher and W.H. Wetzel, 
-Derivatives of Fluorene. XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes 
for the Study of Carcinogenic Mechanisms", J. Med. Chem. 1965, 8, 55 1, the disclosure of 

15 which is herein incorporated by reference. 

Scheme VIII 




The process of Scheme VIII involves the alkylation of N(5) of an indo!o[2,3- 
/Iquinoline (structure 28) by deprotonation with a strong base, for example, sodium hydride, 
followed by alkylation with an alkylating agent such as iodomethane. 
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Scheme IX 




5 The process of Scheme IX begins with the nitration of 2-biphenylcarboxylic acid 

with, for example, concentrated nitric acid, to afford a mixture of nitro compounds, 
including 4>2'-dinitro-2-biphenylcarboxy]ic acid. The crude material is heated to 150-170°C 
in a high-boiling solvent such as dimethylacetamide to effect cyclization of 4,2'-dinitro-2- 
biphenylcarboxylic acid to the corresponding benzocoumarin. Sge G.I. Migachev, 

10 "Investigations in the Series of Ortho-Substituted Bi-pheny Is. I. Nitration of 2- 

Biphenylcarboxylic Acid and the Chemical Properties of its Nitro Derivatives", Zh. 
Organich. Khim. 1979, 75, 567, the disclosure of which is herein incorporated by reference. 
Reduction of the nitro group with, for example, hydrogen over a metal catalyst, affords 
Compound 31. Treatment of Compound 31 with acetone in the presence of a catalyst, for 

15 example, iodine, affords Compound 159. The addition of an organometallic reagent, such 
as an organolithium or organomagnesium reagent, to Compound 159, affords an 
intermediate which may be reduced by a trial kylsilane, such as triethylsilane, in the presence 
of a strong protic acid such as trifluoroacetic acid or a Lewis acid such as boron tri fluoride. 
One or both of two regioisomeric products, structures 32 and 33, are thus obtained. 
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Scheme X 




The process of Scheme X involves the reduction of a dihydroquinoline (structure 32) 
to a mixture of two diastereomeric 1^3/MetrahydroquinoIines (structures 34 and 35) with, 
for example, hydrogen over a metal catalyst such as palladium on carbon. 



[rest of page left purposely blank] 
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Scheme XI 



1 > s ^^OCH3 1) n -BuU. THF, -78 °C RV^^OCHa 
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C0 2 CH 3 



2) B(OCH 3 ), 

3) H,0* 



B(OH) 2 
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5 The process of Scheme XI involves the preparation of benzocoumarins from acyclic 

precursors. Thus, an ortho-bromoanisole (structure 36) is lithiated with an alky l lithium, for 
example, n-butyllithium, and allowed to react with a trialkylborate such as trimethylborate. 
Hydrolysis of the intermediate with acid, for example, dilute hydrochloric acid, affords the 
corresponding boron ic acid (structure 37). Palladium-catalyzed coupling of a 2- 

10 methoxyphenylboronic acid (structure 37) with methyl 2-bromo-S-nitrobenzoate 

(Compound 38) with a palladium catalyst such as tetrakis(triphenyIphosphine)palladium and 
an aqueous base such as aqueous potassium carbonate, affords the biphenyl carhoxylate 
(structure 39). Hydrolysis of the ester with base, for example, potassium hydroxide, is 
followed by conversion of the acid to the acid chloride with, for example, thiony 1 chloride. 

15 Intramolecular acylati n is then effected by a Lewis acid such as aluminum trichl ride. 
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Reduction of the nitro group with, for example, hydrogen over a metal catalyst, affords the 
desired aniline (structure 40). Treatment of compounds of structure 40 with acetone and a 
catalyst such as iodine affords the dihydroquinoline (structure 41). The addition of an 
organometallic reagent, for example an organolithium or organomagnesium reagent, to a 
compound of structure 41, followed by treatment of the intermediate with a strong protic or 
Lewis acid and a trialkylsilane, for example, boron trifluoride and triethylsilane, affords a 
compound of structure 42. 

Scheme HI 




The process of Scheme XII is an alternative synthesis of compounds of structure 40. 
Thus, direct coupling of a 2-methoxyphenylboronic acid (structure 37) with 2-bromo-5- 
nitrobenzoic acid (Compound 43) affords the biphenylcarboxylic acid (structure 44). 
Treatment of a compound of structure 44 with, for example, thionyl chloride, followed by 
the addition of a Lewis acid, for example aluminum trichloride, and reduction with, for 
example hydrogen over palladium on carbon, affords compounds of structure 40. 
Compounds of structure 40 may be converted to compounds of structure 42 as described in 
Scheme XI. 
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5 The process of Scheme XIII involves the addition of an organometallic reagent, for 

example an organomagnesium or organolithium reagent, to a compound of structure 41. 
Dehydration of the intermediate thus derived may be catalyzed by an acid, for example, 
para-toluenesulphonic acid, to afford compounds of structure 45. 
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The process of Scheme XIV involves the reduction of a compound of structure 41 
with a metal hydride, for example, diisobutylalumtnum hydride, to afford a compound of 
structure 46. Treatment of a compound of structure 46 with an alcohol such as methanol or 
a thiol such as propanethiol in the presence of an acid such as/wra-toluenesulphonic acid 
affords a compound of structure 47 (X= O or S). Treatment of a ketal of structure 47 (X=0) 
with an allyl silane and a Lewis acid such as trimethylsilyl trifluoromethanc sulfonate affords 
a compound of structure 48. 

Scheme XV 
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The process of Scheme XV begins with the protection of the nitrogen atom of a 
compound of structure 42, which involves deprotonation with a strong base, for example, n- 
butyllithium, followed by reaction with an anhydride, for example, di-rer/-butyl dicarbonate. 
Hydroboration of a compound of structure 49 with a borane species, for example, borane- 
S tetrahydrofuran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a mixture of two diastereomeric 3-hydroxyltetrahydroquinolines 
(structures 50 and 51). Separation of the isomers followed by oxidation with typical 
oxidant, for example, pyridinium chlorochromate, and deprotection with a strong acid, for 
example, trifluoroacetic acid, affords compounds of structures 52 and 53. 
1 0 Alternatively, a compound of structure 50 or 51 may be oxidized with, for example, 

pyridinium chlorochromate, deprotonated at the C(4) position with a strong base such as 
sodium hydride, and alkylated with an alkylating agent such as iodomethane. Deprotection 
with strong acid, for example, trifluoroacetic acid then affords a compound of structure 54. 

15 
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The process of Scheme XVI begins with the reduction of a nitro aromatic compound 
of structure 55 with, for example, hydrogen over a metal catalyst such as palladium on 
carbon. Treatment of an aniline of structure 56 with acetone and a catalyst such as iodine 
affords a compound of structure 57. A compound of structure 57 may be converted to the 
corresponding thio-compound (structure 58) by treatment with Lawesson's reagent [2,4- 
bis(4-methoxyphenylM,3^i^^ SeeB.S. Pedersen, S. 

Scheibye, K. Clausen and S.O. Lawesson, "Studies on Organophosphorus Compounds. 
XXII. The Dimer of p-Methoxyphenylthionophos-phine sulfide as Thiation Reagent. A 
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New Route to 0-Substituted Thioesters and Dithioesters", Bull Soc. Chim. Belg. 1978, 57, 
293, the disclosure of which is herein incorporated by reference. 

Alternatively, N(9) of a compound of structure 57 (Y=N) may be alkylated by 
deprotonation with a strong base, for example, sodium hydride, followed by alky lation with 
S an alkylating agent such as iodomethane. 

Alternatively, N(l) of a compound of structure 57 (Y=0) may be alkylated by 
deprotonation with a strong base, for example, sodium hydride, followed by alkylation with 
an alkylating agent, for example, iodomethane, to afford a compound of structure 60. In 
addition, N(l ) of a compound of structure 57 (Y=0) may be alkylated by treatment with an 
10 aldehyde or paraformaldehyde in the presence of sodium cyanoborohydride and acetic acid. 
See R.O. Hutchins and N.R. Natale, "Cyanoborohydride. Utility and Applications in 
Organic Synthesis. A Review", Org. Prep. Proced. Int. 1979, 77, 201 , the disclosure of 
which is herein incorporated by reference. 

Alternatively, the C(8) ester group of a compound of structure 57 (Y=0) may be 
15 reduced with a metal hydride, for example, diisobutylaluminum hydride, to afford one or 
both of two compounds (structures 61 and 62). 

Alternatively, the C(3)-C(4) olefin of a compound of structure 57 may be reduced 
with, for example, hydrogen over a metal catalyst such as palladium on carbon, to afford the 
1,2,3,4-tetrahydroquinoline (structure 63). 

20 
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Scheme XVII 

O 




The process of Scheme XVII begins with the acylation of a 3-nitrophenol (structure 
5 64, Y=0) or 3-nitroaniline (structure 64, Y=NH) with an acylating agent, for example, di- 
terf-butyl dicarbonate or trimethylacetyl chloride, to afford a compound of structure 65. 
Reduction of the nitro group with, for example, hydrogen over a metal catalyst such as 
palladium n carbon, aff rds the corresponding aniline (structure 66). Treatment of a 
compound f structure 66 with acetone and a catalyst such as iodine aff rds a compound of 



WO 96/19458 



PCT/US95/16096 



62 

structure 67. Deprotection by either acid or base, followed by treatment of the 
corresponding aniline or phenol with a p-keto ester (structure 68) in the presence of a Lewis 
acid such as zinc chloride, affords one or more of four compounds (structures 57, 69, 70, 
and 71). The cyclization of a phenol as described above is known as a Pechmann reaction. 
5 §gg S. Sethna and R. Phadke, "The Pechmann Reaction", Organic Reactions 1953, 7, 1 , the 
disclosure of which is herein incorporated by reference. The cyclization of an aniline as 
described above is known as a Knorr cylization. Sfi£ G. Jones, "Pyridines and their Benzo 
Derivatives: (v) Synthesis". In Comprehensive Heterocyclic Chemistry, Katritzky, A. R.; 
Rees, C. W., eds. Pergamon, New York, 1984. Vol. 2, chap. 2.08, pp 421-426, the 
10 disclosure of which is herein incorporated by reference. A compound of structure 69 may 
be converted to a compound of structure 57 by treatment with an acid, for example, para- 
toluenesulphonic acid. In addition, a compound of structure 71 may be converted to a 
compound of structure 57 by treatfhent with, for example, para-chlorophenol. 

15 
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Scheme XVIII 
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The process of Scheme XVIII begins with the reduction of a compound of structure 
67 with, for example, hydrogen over a metal catalyst such as palladium on carbon. 
Deprotection by either acid or base, followed by treatment of the corresponding aniline or 
phenol with a p-keto ester (structure 68) in the presence of a Lewis acid such as zinc 
chloride, as described above in Scheme XVII. affords one or more of four compounds 
(structures 63, 73, 74, and 75). 
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Scheme XIX 




S3 76 



The process of Scheme XIX involves the conversion of a compound of structure 63 
to the corresponding thio-compound (structure 78) by treatment with Lawesson's reagent 
[2,4-bis(4-methoxyphenyl)-l,3^!thia-2,4^ 

Scheme XX 



R 2 R* 




79 



The process of Scheme XX begins with a protected 6-aryl-l ,2-dihydro-2,2.4- 
trimethylquinoline (structure 77), which can be prepared as described in Scheme II. 
Hydroboration of a compound of structure 77 with a borane species, for example, borane- 
tetrahydrofuran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoIine (structure 78). Oxidation of the alcohol 
with a typical oxidant, for example pyridinium chlorochromate, and deprotection with a 
strong acid such as trifluoroacetic acid affords a compound of structure 79. 
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Scheme XXI 




The process of Scheme XXI begins with a palladium-catalyzed cross-coupling 
reaction of an aryl boronic acid (a compound of structure 80) and a 4-bromoaniline (a 
compound of structure 81) using, for example, tetrakis(triphenyIphosphine)palladium as the 
catalyst, to afford a substituted 4-aminobiphenyl (a compound of structure 82). A Skraup 
reaction using an alkyl methyl ketone, for example acetone or 2-butanone, affords a 
compound of structure 83. 
Scheme XXII 
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The process of Scheme XXII begins with a Skraup reaction using 4-bromo-2- 
methylaniline (Compound 84) and acetone to afford Compound 85. A palladium-catalyzed 
cross-coupling reaction using, for example, tetrakis(triphenylphosphine) palladium as the 
catalyst, between an aryl boronic acid (a compound of structure 80) and Compound 85 
affords a compound of structure 86. 



Scheme XXIII 




The process of Scheme XXIII involves the reaction of an aminobenzocoumarin (a 
compound of structure 87) with a propargyl acetate in the presence of a copper salt, such as 
copperfl) chloride, to afford a compound of structure 88. £^ N. R. Easton and D. R. 
Cassady, M A Novel Synthesis of Quinolines and Dihydroquinolines.", J. Org. Chem. 1962, 
27, 4713, and N. R. Easton and G. F. Hennion, "Metal Catalyst Process for Converting a- 
Amino- Acetylenes to Dihydroquinoline", U. S. Patent 3331 ,846 (1967), the disclosure of 
which is herein incorporated by reference. 
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Scheme XXIV 
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The process of Scheme XXIV involves the preparation of benzocoumarins from acyclic 
5 precursors. Thus, an ortho-bromoanisole (structure 89) is lithiated with, for example, n- 
butyllithium and allowed to react with a trialkylborate such as trimethylborate. Hydrolysis 
of the intermediate with, for example, dilute hydrochloric acid affords the corresponding 
boronic acid (structure 90). Palladium-catalyzed coupling of a 2-methoxyphenylboronic 
acid (structure 90) with a methyl 2-bromo-5-nitrobenzoate (structure 91) with, for example, 
1 0 tetrakis(triphenylphosphine)palladium and potassium carbonate, affords the biphenyl 
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carboxylate (structure 92). Hydrolysis of the ester with, for xample, potassium hydroxide, 
is followed by conversion of the acid to the acid chloride with, for example, thionyl 
chloride. Intramolecular Friedel -Crafts acy lation is then effected by a Lewis acid such as 
aluminum trichloride. Reduction of the nitro group with, for example, hydrogen over 
5 palladium on carbon, affords the desired aniline (structure 87). Treatment of compounds of 
structure 87 with acetone and iodine affords the dihydroquinoline (structure 88). The 
reduction of a compound of structure 88 with, for example, diisobuty laluminum hydride, 
followed by treatment of the intermediate with, for example, boron trifluoride and 
triethylsilane, affords a compound of structure 93. 
10 Scheme XXV 




The process of Scheme XXV involves the reduction of a compound of structure 88 
1 5 with a reducing agent, for example, diisobutylaluminum hydride, to a compound of structure 
94. Conversion of the benzyl alcohol to a leaving group by treatment with, for example, 
thionyl chloride, in the presence of a base such as triethylamine, effects ring closure to a 
compound of structure 93. 
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5 The process of Scheme XXVI begins with the addition of an organolithium or 

organomagnesium reagent to a compound of structure 88. followed by treatment of the 
intermediate thus obtained with an acid such as/wm-toluenesulfonic acid, to afford a 
compound of structure 95. 
Scheme XXVII 



1) n-BuU 




33 



^ 2) r-BofeO 
CH 3 3) Qj 




TFA 




The process of Scheme XXVII begins with the protection of the nitrogen atom of a 
compound of structure 33 by treatment with a base, for example n-butyllithium, followed by 
the addition of an acylating agent such as di-/m-butyldicarbonate. Ozonolysis of the olefin 
affords a compound of structure 96. Subsequent removal of the protecting group with, for 
example, trifluoroacetic acid, affords a compound of structure 97. 
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Scheme XXVIII 




The process of Scheme XXVIII begins with the deprotonation of a compound of 
structure 96 with, for example, sodium hydride or lithium diisopropylamide, followed by the 
5 addition of an alkylating agent such as iodomethane, to afford a mono-alkylated product* or 
a mixture of mono- and di-alkylated products. Subsequent removal of the protecting group 
with, for example, trifluoroacetic acid, affords either one or both compounds of structures 
98 and 99. 
Scheme XXIX 
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The process of Scheme XXIX begins with the reduction of a compound of structure 
97 with, for example sodium borohydride, followed by dehydration of the resulting alcohol 
by treatment with an acid such as para-toluenesulfonic acid, to affoid a compound of 
structure 1A. The nitrogen atom of a compound of structure 1A is then protected by 
treatment with a base, for example n-butyllithium. followed by the addition of an acylating 
agent such as di-ferr-butyldicarbonate, to afford a compound of structure 2A. 
Hydroboration of a compound of structure 2A with a borane species, for example, borane- 
tetrahydrofuran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoline. Oxidation of the alcohol with a typical 
oxidant, for example chromium trioxide, affords a compound of structure 3A, and 
deprotection with a strong acid such as trifluoroacetic acid affoids a compound of structure 
4A. 

Scheme XXX 
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The process of Scheme XXX begins with the protection of the nitrogen atom of a 
compound of structure 41 by treatment with a base, for example n-butyllithium, followed by 
the addition of an acylating agent such as di-/erf-butyldicarbonate. Hydroboration with a 
borane species, for example, borane-tetrahydrofuran, followed by an oxidative work-up 

S using, for example, basic hydrogen peroxide, affords a 3-hydroxy Itetrahydroquinoline of 
structure 5 A. Oxidation of the alcohol with, for example, chromium trioxide, affords a 
compound of structure 6A. Removal of the protecting group with, for example, 
trifluoroacetic acid, affords a compound of structure 7A. The addition of an organolithium 
or organomagnesium reagent to a compound of structure 7A, followed by dehydration of the 

1 0 intermediate hemiketal with, for example, para-toluenesulfonic acid, affords a compound of 
structure 8A. 
Scheme XXXI 




7A 9A 

The process of Scheme XXXI begins with the addition of an organolithium or 



1 5 organomagnesium reagent to a compound of structure 7A, followed by reduction of the 

intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, to afford a 
compound of structure 9A. 
Scheme XXXII 
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Hie process of Scheme XXXII begins with the addition of an organolithium or 
organomagnesium reagent to a compound of structure 6A. followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, to afford a 
diastereomeric mixture of compounds of structures 10A and 11A. 
Scheme XXXm 
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The process of Scheme XXXIII begins with the protection of the nitrogen atom of a 
compound of structure 42 by treatment with a base, for example n-butyllithium, followed by 
the addition of an acy lating agent such as di-terr-butyldicarbonate. Hydroboration with a 
borane species, for example, borane-tetrahydrofuran, followed by an oxidative work-up 
5 using, for example, basic hydrogen peroxide, affords two diastereomeric 3- 

hydroxyltetrahydroquinolines of structures 13A and 14A. Independently, each diastereomer 
may be oxidized with, for example, chromium trioxide, to afford the 3- 
ketotetrahydroquinolines 15A and 16A, which may subsequently be deprotected with, for 
example, trifluroacetic acid, to afford compounds of structures 17A and 18A. 




The process of Scheme XXXIV begins with the addition of an organolithium or 
15 organomagnesium reagent to a compound of structure 6A. Deprotection of the nitrogen 
atom and dehydration of the hemiketal with, for example, trifluoroacetic acid, affords a 
compound of structure 19A. 



20 
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Scheme XXXV 




The process of Scheme XXXV begins with a Skraup reaction using Compound 20A 
and acetone to afford Compound 21A. The addition of an organolithium or 
organomagnesium reagent to a compound of structure 21A, followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, affords a 
compound of structure 22A. Protection of the nitrogen atom of a compound of structure 
22A is accomplished by treatment with a base, for example n-butyllithium, followed by the 
addition of an acylating agent such as di-terr-butyldicarbonate. Hydroboration with a borane 
species, for example, borane-tetrahydrofuran, followed by an oxidative work-up using, for 
example, basic hydrogen peroxide, affords a mixture of two diastercomeric 3- 
hydroxyltetrahydroquinolines, which is oxidized with, for example, chromium trioxide, to 
afford the 3-ketotetrahydroquinolines. The mixture of 3-ketotetrahydroquinolines may 
subsequently be deprotected with, for example, trifluroacetic acid, to afford compounds of 
structures 23A and 24A. 
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Scheme XXXVI 




5 

The process of Scheme XXXVI involves the alkylation of the oxygen atom of a 
compound of structure 13A or 14A. The addition of a base such as sodium hydride and an 
alkylating agent such as iodomethane, followed by deprotection of the nitrogen atom with, 
for example, trifluoroacetic acid, affords a compound of structure 25A (from a compound of 
1 0 structure 13A) or structure 26A (from a compound of structure 14A). 

Scheme XXXVII 




The process of Scheme XXXVII begins with the addition of an organolithium or 
organomagnesium reagent to a compound of structure 17A, followed by dehydration of 
tertiary alcohol with, for example, the Burgess reagent [(methoxycarbonylsulfamoyl)tri- 
ethylammonium hydroxide, inner salt], to afford a compound f structure 27A. 
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The process of Scheme XXXVIII involves the alkylation of N(I) of a compound of 
stiucture 63. which can be accomplished in one of two ways. Treatment of a compound of 
structure 63 with a base, such as sodium hydride, and an alkylating agent, such as benzyl 
bromide, affords a compound of structure 28A. Alternatively, treatment of a compound of 
structure 63 with an aldehyde, for example acetaldehyde or para-formaldehyde, in the 
presence of a reducing agent, for example sodium cyanoboro-hydride or sodium 
(triacetoxy)borohydride, affords a compound of stnicture 28 A. 

Scheme XXXIX 
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The process of Scheme XXXIX involves the alkylation of N( 1 ) of a compound of 
stnicture 58, which can be accomplished in one of two ways. Treatment of a compound of 
structure 58 with a base, such as sodium hydride, and an alkylating agent, such as benzyl 
bromide, affords a compound of stnicture 29A. Alternatively, treatment of a compound of 
structure 58 with an aldehyde, for example acetaldehyde or para-formaldehyde, in the 
presence of a reducing agent, for example sodium cyanoboro-hydride or sodium 
(triacetoxy)borohydride, affords a compound of stnicture 29A. 
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Scheme XL 




5 The process of Scheme XL begins with reaction of a 3-methoxy aniline (a compound 

of structure 30A) with an acrylic acid, for example, crotonic acid, followed by treatment 
with an acid such as polyphosphoric acid to afford a 4-quinolone. Protection of the nitrogen 
atom by treatment with a base, for example n-butyllithium, followed by the addition of an 
acylattng agent such as di-ferr-butyldicarbonate, affords a compound of structure 31A. 

10 Addition of an organomagnesium or organolithium reagent (R 4 = alkyl, aryl, etc.), or a 

reducing agent such as sodium borohydride (R 4 = hydrogen), affords an alcohol. Reduction 
of the alcohol with, for example hydrogen over palladium on carbon, followed by 
deprotection of the nitrogen atom, affords a compound of structure 32A. Demethy lation of 
the methyl ether with, for example, boron tribromide, followed by a Pechman cyclization 

IS with a (i-keto ester effected by, for example, zinc chloride, affords a compound of structure 
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33A. A compound of structure 33A may further be transformed to a compound of structure 
34A by alkylation of the nitrogen atom, which can be accomplished in one of two ways. 
Treatment of a compound of structure 33A with a base, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affords a compound of structure 34A. 
Alternatively, treatment of a compound of structure 33A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 34A. 
Scheme XLI 
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The process of Scheme XLI begins with the reaction of an aniline of structure 35A 
with a propargyl acetate in the presence of a copper salt such as copper(I) chloride to afford 
a compound of structure 36A. Deprotection of the heteroatom with, for example ethanolic 
potassium hydroxide, followed by a Pechman cyclization (X = O or S) or Knorr cyclization 
(X = NH) with a 0-keto ester effected by. for example, zinc chloride, affords a compound of 
structure 37A. A compound of structure 37A may further be transformed to a compound of 
structure 38A by alkylation of the nitrogen atom, which can be accomplished in one of two 
ways. Treatment of a compound of structure 37A with a base, such as sodium hydride, and 
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an alkylating agent, such as benzyl bromide, affords a compound of structure 38 A. 
Alternatively, treatment of a compound of structure 37A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 38 A. 
5 Scheme XLU 




The process of Scheme XLU begins with the reduction of a compound of structure 
10 36 A with, for example, hydrogen over palladium on carbon. Deprotection of the heteroatom 
with, for example ethanolic potassium hydroxide, followed by a Pechman cyclization (X = 
O or S) or Knorr cyclization (X = NH) with a {J-keto ester effected by, for example, zinc 
chloride, affords a compound of structure 39A. A compound of structure 39A may further 
be transformed to a compound of structure 40A by alkylation of the nitrogen atom, which 
15 can be accomplished in one of two ways. Treatment of a compound of structure 39 A with a 
base, such as sodium hydride, and an alkylating agent, such as benzyl bromide, affords a 
compound f structure 40 A. Alternatively, treatment of a compound of structure 39A with 
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an aldehyde, for example acetaldehyde or paraformaldehyde, in the presence of a reducing 
agent, for example sodium cyanoborohydride or sodium (triacetoxy)borohydride, affords a 
compound of structure 40 A. 
Scheme XLIII 



The process of Scheme XLIII begins with 6-methoxy-l-tetralonc (Compound 42A) 
which is treated with hydroxylamine hydrochloride to afford the corresponding oxime, 
Compound 43A. A reductive Beckman rearrangement effected by, for example, lithium 
aluminum hydride, affords Compound 44A. Demethylation of the methyl ether with, for 
example, boron tribromide. followed by a Pechman cyclization with a 0-keto ester effected 
by, for example, zinc chloride, affords a compound of structure 45A. 
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The process of Scheme XLIV begins with the protection of both nitrogen atoms of a 
5 compound of structure 57 (Z=NH) by two sequential treatments with a base, for example n- 
butyllithium, followed by an acylating agent, for example di-nrr-butyldicarbonate, to afford 
a compound of structure 46 A. Hydroboration with a borane species, for example, borane- 
tetrahydrofuran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoline, which is oxidized with, for example, 
10 pyridinium chlorochromate, to afford the 3-ketotetrahydroquinoline. The 3-ketotetrahydro- 
quinoline may subsequently be deprotected with, for example, trifluroacetic acid, to afford a 
compound of structure 47A. 



15 
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The process of Scheme XLV begins with the reduction of 6-nitroindoline 
5 (Compound 48A) with, for example, hydrogen over palladium on carbon. A Pechman 
cyclization with a 0-keto ester effected by, for example, zinc chloride, affords a compound 
of structure 49A. A compound of structure 49A may further be transformed to a compound 1 

r 

of structure 50A by acylation of the quinolone nitrogen atom, which may be effected by 
deprotonation with, for example, sodium hydride, followed by the addition of an acylating 
10 agent, such as 3-nitrobenzoyl chloride. 
Scheme XL VI 
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The process of Scheme XL VI begins with the nitration of a 1,2,3,4- 
tetrahydroquinoline (a compound of structure 51A) by the action of nitric acid in the 
presence of f for example, sulfuric acid. Reduction of the nitro group with, for example, 
hydrogen over palladium on carbon, affords a 7-amino-1^3.4-tetrahydroquinoline of 
5 structure 52A. A Knorr cyclization with a fi-keto ester effected by, for example, zinc 
chloride, affords a compound of structure 53A. 



Scheme XL VI I 




The process of Scheme XL VII begins with the alkylation of 2-bromo-5-nitroaniline 
(Compound 54A) which may be accomplished in one of two ways. Treatment of 
Compound 54A with a base such as sodium hydride and an alkylating agent, for example, 1- 
bromo-3-methyI-2-butcne, affords a compound of structure 55A. Alternatively, Compound 
1 S 54A may be treated with an a,f)-unsaturated aldehyde, for example, cinnamaldehyde, in the 
presence of a reducing agent such as sodium triacetoxyborohydride to afford a compound of 
structure S5A. A palladium-catalyzed cyclization reaction catalyzed by, for example, 
palladium(H) acetate, affords a compound of structure 56A. Reduction of the nitro group 
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with, for example, hydrogen over palladium on carbon, affords the aniline, and a Knorr 
cyclization with a 0-keto ester effected by, for example, zinc chloride, affords a compound 
of structure 57A. 

5 Scheme XL VII 




63A 
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The process of Scheme XL VIII begins with the reaction of an aniline (structure 
58A) with an acrylic acid, for example crotonic acid, followed by a cyclization reaction 
mediated by, for example, polyphosphoric acid to afford a 4-quinolinone of structure 59A. 
The nitrogen atom is then protected by treatment with a base, for example n-butyllithium, 
5 followed by the addition of an acy lating agent such as di-ferr-butyldicarbonate. Addition of 
an organomagnesium or organolithium reagent (R 4 = alkyl, aryl, etc.)* or a reducing agent 
such as sodium borohydride (R 4 = hydrogen), affords an alcohol. Reduction of the alcohol 
with, for example hydrogen over palladium on carbon, followed by deprotection of the 
nitrogen atom, affords a compound of structure 60A. Nitration of a compound of structure 

10 60A by the action of nitric acid in the presence of, for example, sulfuric acid, followed by 
reduction of the nitro group with, for example, hydrogen over palladium on carbon, affords 
a 7-amino-1^3,4-tetrahydroquinoline of structure 61 A. A Knorr cyclization with a P-keto 
ester effected by, for example, zinc chloride, affords a compound of structure 62A. A 
compound of structure 62A may be further transformed into a compound of structure 63A 

IS by alkylation of the nitrogen atom, which can be accomplished in one of two ways. 

Treatment of a compound of structure 62A with a base, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affords a compound of structure 63A. 
Alternatively, treatment of a compound of structure 62A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 

20 cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 63A. 

Scheme XLIX 



25 




Et 3 SiH/TFA 




6SA 



The process of Scheme XLIX involves the reduction of a compound of structure 
64A by treatment with, f r example, triethylsilane in the presence of trifluoroacetic acid, to 
afford a compound of structure 65A. 
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Scheme L 




The process of Scheme L involves the oxidation of benzylic substituent of a 
compound of structure 66A by treatment with, for example, selenium dioxide, to afford a 
compound of structure 67A. 



Scheme LI 




The process of Scheme LI begins with the reaction of an aniline (structure 58A) 
with an acrylic acid, for example crotonic acid, followed by a cyclization reaction mediated 
by, for example, polyphosphoric acid to afford a 4-quinolinone. The nitrogen atom is then 
protected by treatment with a base, for example, 4-dimethylaminopyridine, followed by the 
addition of an acylating agent such as di-rm-butyldicarbonate to afford a compound of 
structure 68 A. The 4-quinolone is then deprotonated with a base, for example, sodium 
hydride, and treated with an alkylating agent such as iod methane, to aff rda compound f 
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structure 69A. Addition of an organomagnesium or organolithium reagent (R 4 = alkyl, aryl, 
etc.), or a reducing agent such as sodium borohydride (R 4 = hydrogen), affords an alcohol. 
Reduction of the alcohol with, for example hydrogen over palladium on carbon, followed by 
deprotection of the nitrogen atom, affords a compound of structure 60 A. Compounds of 
5 structure 60A may be transformed into compounds of structure 62A as described in Scheme 

XLvm. 



Scheme LII 




The process of Scheme LII begins with the deprotonation of a compound of 
structure 69A with a base, for example, sodium hydride, and treatment with an alkylating 
agent such as iodomethane, to afford a compound of structure 70A. Addition of an 
1 S organomagnesium or organolithium reagent (R 5 = alkyl, aryl, etc.). or a reducing agent such 
as sodium borohydride (R 5 = hydrogen), affords an alcohol. Reduction of the alcohol with, 
for example, hydrogen over palladium on carbon, followed by deprotection of the nitrogen 
atom, affords a compound of structure 71A. Nitration of a compound of structure 71A by 
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the action of nitric acid in the presence of, for example, sulfuric acid, followed by reduction 
of the nitro group with, for example, hydrogen over palladium on carbon, affoids a 7-amino- 
1.2,3,4-tetrahydroquinoline of structure 72A. A Knorr cyclization with a (J-keto ester 
effected by, for example, zinc chloride, affords a compound of structure 73A. A compound 
5 of structure 73A may be further transformed into a compound of structure 74A by alkylation 
of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 
compound of structure 73A with a base, such as sodium hydride, and an alkylating agent, 
such as benzyl bromide, affords a compound of structure 74A. Alternatively, treatment of a 
compound of structure 73A with an aldehyde, for example acetaldehyde or 
1 0 paraformaldehyde, in the presence of a reducing agent, for example sodium 

cyanoborohydride or sodium (triacetoxy)bon>hydride, affords a compound of structure 74A. 



15 
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Scheme UU 




5 The process of Scheme LIII begins with the reaction of an aniline (structure 58A) 

with a propargyl acetate in the presence of a copper salt such as copper(I) chloride to afford 
a compound of structure 75A. The nitrogen atom is then protected by treatment with a base, 
for example 4-dimethylaminopyridine, followed by the addition of an acylating agent such 
as di-ferf-butyldicarbonate. Hydroboration of the olefin with, for example, boranc- 

10 tetrahydrofuran, followed by an oxidative work-up with, for example, basic hydrogen 
peroxide, affords the 4-hydroxytetrahydroquinoline, which may be oxidized with, for 
example, pyridinium chlorochromate, to afford a compound of structure 76A. A compound 
of structure 76A may then be deprotonated with a base, for example, sodium hydride, and 
treated with an alkylating agent such as iodomethane. Addition of an rganomagnesium or 
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organolithium reagent (R 5 a alkyl, aryl, etc.), or a reducing agent such as sodium 
borohydride (R* = hydrogen), affords an alcohol. Reduction of the alcohol with, for 
example, hydrogen over palladium on carbon, followed by deprotection of the nitrogen 
atom, affords a compound of structure 77A. Nitration of a compound of structure 77A by 
5 the action of nitric acid in the presence of. for example, sulfuric acid, followed by reduction 
of the nitro group with, for example, hydrogen over palladium on carbon, affords 7-amino- 
1,2,3,4-tetrahydroquinolines of structure 78A. A Knorr cyclization with a P-keto ester 
effected by, for example, zinc chloride, affords a compound of structure 79A. A compound 
of structure 79A may be further transformed into a compound of structure 80A by alkylation 

10 of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 

compound of structure 79A with a base, such as sodium hydride, and an alkylating agent, 
such as benzyl bromide, affords a compound of structure 80 A. Alternatively, treatment of a 
compound of structure 79A with an aldehyde, for example acetaldehyde or 
paraformaldehyde, in the presence of a reducing agent, for example sodium 

1 5 cyanoborohydride or sodium (triacetoxy )borohydride, affords a compound of structure 80A. 

Scheme LIV 




62A 81A 

20 



The process of Scheme LIV involves the deprotonation of a compound of structure 
62A with, for example, sodium hydride, followed by treatment with an alkylating agent such 
as iodome thane to afford a compound of structure 81A. 
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Scheme LV 




•*A 83A 

5 The process of Scheme LV involves the conversion of a compound of structure 82A 

into a compound of structure 83A by aikylation of the nitrogen atom, which can be 
accomplished in one of two ways. Treatment of a compound of structure 82A with a base, 
such as sodium hydride, and an alkylating agent, such as benzyl bromide, affords a 
compound of structure 83 A. Alternatively, treatment of a compound of structure 82A with 

10 an aldehyde, for example acetaldehyde or paraformaldehyde, in the presence of a reducing 
agent, for example sodium cyanoborohydride or sodium (triacetoxy)borohydride, affords a 
compound of structure 83A. 

Scheme L VI 



15 




The process of Scheme LVT involves the deprotonation of a compound of structure 
53A with, for example, sodium hydride, followed by treatment with an alkylating agent such 
as iodomethane to afford a compound of structure 84A. 
20 It will be understood by those skilled in the art that certain modifications can be 

made to the above-described methods that remain within the scope of the present invention. 

In a further aspect, the present invention provides several novel processes for the 
preparation of the compounds of the present invention. Each of these processes is illustrated 
in one or more f the Schemes shown above, and is described with particularity as follows. 
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Process 1 is depicted in Scheme D and begins with the conversion of a 4- 
bromoaniline (Compound 6) to 6-bromo-l,2-dihydro-2^,4-trimethylquinoIine (Compound 
7) by treatment with acetone (0.01 M to 10 M) and 0.01-1 00 mol% of one or more catalysts 
(for example, para-toluenesulfonic acid, sulfuric acid, hydrochloric acid, boron trifluoride 
5 etherate, magnesium sulfate, or iodine) at -20°C to 300°C. Additives that inhibit 
polymerization (for example, 4-tert-butylcatechol) can also be used in addition to the 
catalyst(s). The aniline nitrogen is then protected. For example, protection as the /-butyl 
carbamate requires treatment of a solution (typical solvents include toluene, ether, THF) of 
Compound 7 with a strong base (for example, n-butyllithium. sodium hydride, potassium 
10 hydride) at -100°C to 100°C, followed by reaction with di-r-butyldicarbonate at -100°C to 
100°C to afford the 6-substituted-U-dihydro N-l protected quinoline (Compound 8). The 
important steps of process 1 then begins when the halogen (e.g., bromine) of Compound 8 is 
replaced with either lithium by a lithium-halogen exchange reaction by treatment of a 
solution (typical solvents include toluene, ether, THF) of Compound 8 with an alkyllithium 
(for example, /-butyllithium, n-butyllithium) at -100*C to 100°C, or with a reactive metal(s). 
such as magnesium by treatment with magnesium metals (turnings or powder) or zinc, and 
either iodine or ethylene dibromide in an inert solvent (typical solvents include ether, THF, 
pentane) at -20°C to 200°C. The organolithium or organomagnesium intermediate is then 
allowed to react with a trialkylborate (for example, trimethylborate, triisopropylboratc) at 
-100°C to J00°C. The organoborate intermediate is hydrolyzed with acid (for example, 
dilute aqueous hydrochloric acid or sulfuric acid) at -40°C to 100°C to affoid the boronic 
acid (e.g., 6-boro-I,2-dihydro N-l protected quinoline: Compound 9). Alternatively, the 
organolithium or organomagnesium intermediate may be treated with an organotin species 
(for example, trimethyltin chloride, tributyltin chloride, etc.) at -100°C to 200°C to afford a 
25 trialkyltin quinolinoyl compound, a species useful in the coupling processes described in 
J.K.Stille et a!.. "4-Methoxy-4 -nitrobiphenyr. Organic Syntheses 1992, 77, 97, and T.N. 
Mitchell, "Palladium-Catalyzed Reactions of Organotin Compounds" Synthesis 1992, 803, 
the disclosures of which are herein incorporated by reference. Treatment of a solution 
(typical solvents include toluene, DME. DMF) of Compound 9 with a coupling partner (an 
aryl. heteroaryl, or vinylbromide; an aryl, heteroaryl, or vinyliodide; or an aryl, heteroaryl, 
or vinyl triflate) in the presence of a catalytic amount of a palladium species [f r example. 



20 



30 
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tctrakis(triphenyIphosphinc)-paIladium f allylpalladium chloride dimer, 
bis(triphcnylphosphinc)palladium dichloride], and aqueous base (for example, sodium 
carbonate, potassium carbonate) at -40°C to 200°C affords a 6-substituted-l ,2-dihydro N-l 
protected quinoline (structure 10). Deprotection of a compound of structure 10, for 
5 example, with acid (for example, trifluoroacetic acid) at -80°C to 200°C, affords the 
corresponding 6-substituted-l, 2-dihydroquinoline (e.g., structure 4). 

Process 2 is depicted in Scheme III and involves the treatment of a solution 
(typical solvents include toluene, DME, DMF) of 6-halo-l ,2-dihydro N-l protected 
quinoline (Compound 8) with an organoboron species (for example, pheny Iboronic acid, 3- 

10 nitrophenylboronic acid) or an organotin species [such as tributylphenyl tin or trimethyl(4- 
methoxypheny I) tin] in the presence of a coupling partner and a catalytic amount of a 
palladium species [for example, tetrakis (triphenylphosphine)palladium, allylpalladium 
chloride dimer, bis(triphenylphosphine)palladium dichloride], and aqueous base (for 
example, sodium carbonate, potassium carbonate) at -40°C to 200°C to afford a 6- 

1 5 substituted- 1 ,2-dihydro N- 1 protected quinoline (structure 10). Deprotection of a compound 
of structure 10 with acid (for example, trifluoroacetic acid) at -80°C to 200°C affords the 6- 
substituted-l,2-dihydroquinoline (structure 4). 

Process 3 is depicted in Scheme XI and involves the preparation of benzocoumarins 
from acyclic precursors. Thus, an ortho-bromoanisole (structure 36) is lithiated with an 

20 alkyllithium (for example, /i-butyllithium, f-butyllithium) at -100°C to 80°C in an inert 
solvent (typical solvents include toluene, ether, THF), and allowed to react with a 
trialkylborate (for example, trimethylborate, triisopropylborate) at -100°C to 100°C. 
Hydrolysis of the intermediate with acid (for example, dilute hydrochloric acid or sulfuric 
acid) at -40°C to 100°C, affords the corresponding 2-methoxyphenyl boronic acid (structure 

25 37). Alternatively, the organolithium or oiganomagnesium intermediate may be treated with 
a trialkyltin halide (for example, trimethyltin chloride, tributyltin chloride, etc.) at -100°C to 
200°C to afford a trialkyltin aryl compound, a species useful in the coupling processes 
described above in Process 1. The important steps of process 3 begin with the palladium- 
catalyzed coupling of a 2-methoxyphenyl boronic acid (structure 37) with a 2-halo-S- 

30 nitrobenzoic acid derivative (typical derivatives include the acid; any one of a number of 
esters, including methyl, ethyl, allyl. f-butyl, phenyl; or any one of a number f amides, 
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including dimethyl, methyl, diallyl, allyl, dibenzyl) with a palladium catalyst (for example. 
tetrakis(triphenylphosphine) palladium, allylpalladium chloride dimer, 
bis(triphenylphosphine)paIladium dichloride), and aqueous base (for example, sodium 
carbonate, potassium carbonate) at -40°C to 200°C affoids the biaryl carboxylate (structure 
5 39). The product obtained from use of the acid as a coupling partner may be used directly; 
alternatively, deprotection by hydrolysis of the ester or the amide is accomplished with 
aqueous base (for example, potassium hydroxide or sodium hydroxide) or aqueous acid (for 
example, trifluoroacetic acid, hydrochloric acid, sulfuric acid) at -60°C to 300°C. The acid 
is converted to the acid chloride with, for example, thionyl chloride in an inert solvent 
10 (typical solvents include methylene dichloride, toluene, or U-dichloroethane) at -80°C to 
300°C. Intramolecular cyclization (acylation) is then effected by treatment of a solution of 
the acid chloride in an inert solvent (typical solvents include methylene dichloride, toluene, 
or U-dichloroethane) with a Lewis acid (for example, aluminum trichloride, boron 
trifluoride) at -80°C to 300°C to yield the nitrobenzocoumarin. Reduction of the nitro group 
15 of the nitrobenzocoumarin with, for example. 1-200 atmospheres of hydrogen over a metal 
catalyst (for example, Pd/C. Pt02). affords the desired aminobenzocoumarin (structure 40). 
Treatment of compounds of structure 40 with acetone and a catalyst such as iodine affords 
the coumarino[3,4-/]quinoline (structure 41), as described above in Process 1. The addition 
of an organometaJIic reagent, for example an organolithium or organomagnesium reagent, to 
20 a solution of a compound of structure 41 in an inert solvent at -100°C to 100°C affords an 
adduct. This adduct may be reduced by treatment of a solution of the adduct in an inert 
solvent (such as dichloromethane or toluene) with a strong protic or Lewis acid and a 
trialkylsilane, (for example, boron trifluoride or trifluoroacetic acid and triethylsilane or 
methyldiphenylsilane) at -80°C to 200°C, to afford a 5ff-chromeno[3,4-/Jquinoline 
25 (Compound of structure 42). 

Process 4 is depicted in Scheme XIII and involves the addition of an organometallic 
reagent, for example an organomagnesium or organolithium reagent, to a solution of a 
compound of structure 41 (i.e., a cournartao[3,4-/]quinoline) in an inert solvent (typical 
solvents include ether, THF, toluene) at -100°C to 100-»C Dehydration of the intermediate 
30 thus derived may be effect by treatment of a solution of the intermediate (typical solvents 
include in dichloromethane, ethan I, or toluene) with an acid (for xample, para- 
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tolucncsulphonic acid, methanesulphonic acid), to afford compounds of structure 45 (L . v 
5//-chromcno[3,4-/|quinolincs). 

Process 5 is depicted in Scheme XVII and begins with the acylation of a 3-nitroary 1, 
e.g., a 3-nitrophenol (structure 64, Y=0), 3-nitroaniline (structure 64, Y=NH), or 3- 
5 nitrothiophenol (structure 64, Y=S), with an acylating agent (for example, di-fe/?-buty] 
dicarbonate or trimethylacetyl chloride), either with or without the addition of a base (for 
example, 4-dimethy)aminopyridine, triethylamine, pyridine) in an inert solvent (typical 
solvents include dichloromethane, THF, toluene) at -100°C to 200°C, to afford the 5- 
protected 3-nitroary] compound of structure 65. Reduction of the nitro group with, for 

10 example, 1 -200 atmospheres of hydrogen over a metal catalyst (for example, Pd/C, Pt02), 
affords the corresponding 5-protected 3-aminoaryl (structure 66). Treatment of a compound 
of structure 66 with acetone and a catalyst such as iodine and addition of a 1,2- 
dihydroquinoline affords the 5-protected 1 ,2-dihydroquinoIine compound of structure 67, as 
described above in Process 1. Deprotection, for example, by either acid (for example, 

1 5 hydrochloric acid, trifluoroacetic acid, sulfuric acid) or base (for example, sodium 

hydroxide) at -40°C to 300°C, followed by treatment of a solution (typical solvents include 
ethanol, toluene, methanol) of the corresponding aniline or phenol with a p-keto ester 
(structure 68) in the presence of a Lewis acid (for example, zinc chloride, boron trifluoride, 
aluminum trichloride) at -40°C to 300°C, affords one or more of the four linear tricyclic 1 ,2- 

20 dihydroquinoline compounds (structures 57, 69, 70, and 71). A compound of structure 69 
may be converted to a compound of structure 57 by treatment of a solution (typical solvents 
include toluene, dichloromethane) of a compound of structure 69 with an acid (for example, 
para-toluenesulphonic acid, hydrochloric acid) at -40°C to 300°C. In addition, a compound 
of structure 71 may be converted to a compound of structure 57 by treatment of a solution 

25 (typical solvents include toluene, dichloromethane) of a compound of structure 71 with, for 
example, /xira-chlorophenol. 

Process 6 is a modification of Process 5. Thus, a solution (typical solvents include 
ether, THF, toluene) of a 3-aminoaryl, preferably 3-amino thioaryl, is treated with a strong 
base (for example, sodium hydride, n-butyllithium) at -100°C to 100°C, followed by the 

30 addition of an acylating agent (typical acylating agents include di-r-butyl dicarbonate, 

trimethylacetyl chloride, acetic anhydride) at -100°C to 200°C to afford the corresponding 
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the corresponding 5-protected 3-aminoary 1 compound of structure 66 (Y=S). The 
conversion of a compound of structure 66 (Y=S) to the linear tricyclic U-dihydroquinoline 
compounds of structures 57, 69, 70 and 71 (Y=S) is accomplished as described above in 
Process 5. 

Process 7 is depicted in Scheme XLVI, and also is included as parts of Schemes 
XLVm, Ln, and LIII. Process 7 begins with the nitration of a 1.23.4-tetrahydroquinoline 
(for example, a compound of structure 51 A in Scheme XLVI. or of structure 60A in 
Scheme XLVIII. etc) with a nitrating agent. For example a mixture of sulfuric acid and 
nitric acid is added to a solution of the tetrahydroquinoline in sulfuric acid or sulfuric acid 
and a second, inert solvent such as nitromethane, at -80 °C to +40 °C. The nitro group of 
the resulting 7-nitio-l,2,3,4-tetrahydroquinoline is then reduced by hydrogenation over a 
metal catalyst (for example. Pd/C, PlOj) under 1-200 atmosperes of hydrogen, to afford the 
corresponding aniline (a compound of structure 52A in Scheme XLVI or of structure 72A 
in Scheme UI, for example). Treatment of a solution (typical solvents include ethanol, 
toluene, methanol) of the aniline with a b-keto ester (structure 68) in the presence of a Lewis 
acid (for example, zinc chloride, boron trifluoride, aluminum trichloride) at -40 °C to +300 
°C. affords the desired quinoline. a compound of structure 53A in Scheme XLVI, or of 
structure 73A in Scheme LII, etc. 

In yet another aspect, the present invention provides novel intermediates useful in 
the preparation of the steroid modulator compounds of the present invention. The 
intermediates of the present invention are defined as those having the formulae: 




25 OR ® 
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R 13 R 6 




OD 



(m) 



10 



15 



20 



wherein: 



,14- 



R 6 


R 7 


R 11 


A" 



(IV) 



Z is O, S, or NRl , where R 1 is hydrogen, R2c=O t R 2 C=S, R 3 000, R 3 SC=O t 
R 3 OC=S, R 3 SC=S or R 3 R 4 NOO, where R 2 is hydrogen, a C i - C6 alky I or 
perfluoroalkyl, optionally substituted allyl or aiyl methyl alkenyl, alkynyl, aryl or heteroaryl, 
and where R 3 and R 4 each independently are hydrogen, a Ci - Q> alkyl, optionally 
substituted allyl, arylmethyl, aryl or heteroaryl; 

R5 is hydrogen, R 2 C=0, R2c=S, R 3 OC=0, R 3 SC=O f R 3 OC=S, R 3 SC=S, or 
R 3 R 4 NC=0, where R 2 , R 3 and R 4 have the same definitions as given above; 

R 6 is hydrogen, a C\ - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aiyl, heteroaiyl, R 3 0, HOCH2. R 3 OCH2, F, CI, Br, I, cyano, R 3 R 4 N or 
perfluoroalkyl, where R 3 and R 4 have the same definitions as given above; 
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R 7 through R9 each independently are hydrogen, a Ci - C6 alkyl, ally! or opti nally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, or 
R 8 and taken together form a three- to seven-membered carixjcylic or heterocyclic ring; 

R 10 is hydrogen, a Cj - C6 alkyl, optionally substituted allyl, arylmethyl, aiyl, or 
5 heteroaryl, R2c=0. R2c=S, R3oC=0, R3sOO, R3oC=S, R3SC=S or R3r4 N C=0, 
where R through R have the same definitions as given above; 

R 1 1 and R>2 each independently represent hydrogen, a Ci - C$ alkyl, optionally 
substituted allyl. aryl methyl, alkenyl, alkynyl, aryl. heteroaryl, R3o, HOCH2, R 3 OCH2, F, 
CI, Br. I, cyano. r3r4 N or perfluoroalkyl, where R 3 and R 4 have the same definitions as 
10 given above; 

R 13 is hydrogen, a C| - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aryl. heteroaryl. R3o. HOCH 2 . R 3 OCH2. R 3 r4n, CF 2 CI, CF20R3 or 
perfluoroalkyl, where R andR have the same definitions as given above; 

R 14 is hydrogen, a Cj - C6 alkyl. optionally substituted allyl. aryl methyl, alkenyl, 
15 alkynyl. aryl. heteroaryl. R 3 0, HOCH 2 . R3oCH 2 . F, CI. Br. I, cyano. r3r4 N or 
perfluoroalkyl where R 3 and R 4 have the same definitions as given above; and 

R>5 is F. CI. Br. I. B(ORl6) 2 , SnRl7 R l8 R 19 0 r OSO2R20, where Rl6 is hydrogen 
or a C] - C6 alkyl. R>7 through Rl9 each independently represent a C| - C6 alkyl. R2o or 
heteroaryl, R20 is a C j - C 6 alkyl. perfluoroalkyl. aryl. or heteroaryl. and R2 has the same 
20 definition as given above. 

Representative intermediate compounds useful in the preparation of the steroid 
modulator compounds of the present invention include: 1, 2-Dihydro-2,2.4-trimethyl-5- 
coumarino[3,4-/JquinoIine (Compound 159); 9-Fluoro-l^ihydro-2,2,4-trimethyl-5- 
coumarino[3.4-yiquinoline (Compound 207); 8-Fluoro-U-dihydro-2^.4.trimethyl-5- 
coumarino[3,4-/lquinoline (Compound 208); 9-Chloro-U-dihydro-2^,4-trimethyl-5- 
coumarino[3,4-yiquinoline (Compound 209); 8-Ethoxy-l^-dihydro-2,2.4-trimethyl^- 
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trifluoromethyl~8-pyrido[5,6-g]quin line (Compound 248); and lAej-Tctrahydro-^ 
hydroxy-2,2,4-trimethyl-6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 249). 

The compounds of the present invention also includes racemate, stereoisomers and 
mixtures of said compounds, including isotopically-labeled and radio-labeled compounds. 
S Such isomers can be isolated by standard resolution techniques, including fractional 
crystallization and chiral column chromatography. 

As noted above, any of the steroid modulator compounds of the present invention 
can be combined in a mixture with a pharmaceutical ly acceptable carrier to provide 
pharmaceutical compositions useful for treating the biological conditions or disorders noted 
10 herein in mammalian, and more preferably, in human patients. The particular carrier 

employed in these pharmaceutical compositions may take a wide variety of forms depending 
upon the type of administration desired, e.g., intravenous, oral, topical, suppository or 
parenteral. 

In preparing the compositions in oral liquid dosage forms (e.g., suspensions, elixirs 

IS and solutions), typical pharmaceutical media, such as water, glycols, oils, alcohols, flavoring 
agents, preservatives, coloring agents and the like can be employed. Similarly, when 
preparing oral solid dosage forms (e.g., powders, tablets and capsules), carriers such as 
starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating agents and 
the like will be employed. Due to their ease of administration, tablets and capsules 

20 represent the most advantageous oral dosage form for the pharmaceutical compositions of 
the present invention. 

For parenteral administration, the carrier will typically comprise sterile water, 
although other ingredients that aid in solubility or serve as preservatives, may also be 
included. Furthermore, injectable suspensions may also be prepared, in which case 

25 appropriate liquid carriers, suspending agents and the like will be employed. 

For topical administration, the compounds of the present invention may be formulated 
using bland, moisturizing bases, such as ointments or creams. Examples of suitable ointment 
bases are petrolatum, petrolatum plus volatile silicones, lanolin, and water in oil emulsions such 
as Eucerin™ (Beiersdorf). Examples of suitable cream bases are Nivea™ Cream (Beiersdoif), 

30 cold cream (USP), Purpose Cream™ (Johnson & Johnson) hydrophilic ointment (USP), and 
Lubriderm™ (Warner-Lambert). 
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The pharmaceutical compositions and compounds of the present invention will 
generally be administered in the form of a dosage unit (e.g.. tablet, capsule etc.) at from 
about 1 Hg/kg of body weight to about 500 mg/kg of body weight, more preferably from 
about 10 Ug/kg to about 250 mg/kg, and most preferably from about 20 ug/kg to about 100 
mg/kg. As recognized by those skilled in the ait. the particular quantity of pharmaceutical 
composition according to the present invention administered to a patient will depend upon a 
number of factors, including, without limitation, the biological activity desired, the 
condition of the patient, and tolerance for the drag. 

The compounds of this invention also have utility when radio- or isotopically- 
labeled as ligands for use in assays to determine the presence of PR, AR, ER, GR or MR in 
a cell background or extract. They are particularly useful due to their ability to selectively 
activate progesterone and androgen receptors, and can therefore be used to determine the 
presence of such receptors in the presence of other steroid receptors or related intracellular 
receptors. 

Due to the selective specificity of the compounds of this invention for steroid 
receptors, these compounds can be used to purify samples of steroid receptors in vitro. Such 
purification can be carried out by mixing samples containing steroid receptors with one or 
more of the compounds of the present invention so that the compounds bind to the receptors 
of choice, and then separating out the bound ligand/receptor combination by separation 
20 techniques which are known to those of skill in the art. These techniques include column 
separation, filtration, centrifugation, tagging and physical separation, and antibody 
complexing, among others. 

The compounds and pharmaceutical compositions of the present invention can 
advantageously be used in the treatment of the diseases and conditions described herein. In 
this regard, the compounds and compositions of the present invention will prove particularly 
useful as modulators of human fertility, and in the treatment of female and male sex steroid- 
dependent diseases and conditions such as hormone replacement therapy, dysfunctional 
uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, osteoporosis, 
prostatic hyperplasia and various hormone-dependent cancers, such as cancers of the breast, 
ovaries, endometrium and prostate. The GR and MR active compounds and compositions 
of the present invention will also prove useful as affectors of carbohydrate, protein and lipid 
metabolism, electrolyte and water balance, as well as modulators of the functions f the 
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cardiovascular, kidney* central nervous, immune, skeletal muscle and other organ and tissue 
systems. 

The compounds and pharmaceutical compositions of the present invention possess a 
number of advantages over previously identified steroidal and non-steroidal compounds. 

5 Furthermore, the compounds and pharmaceutical compositions of the present 

invention possess a number of advantages over previously identified steroid modulator 
compounds. For example, the compounds are extremely potent activators of PR and AR, 
preferably displaying 50% maximal activation of PR and/or AR at a concentration of less 
than 100 nM, more preferably at a concentration of less than 50 nM, more preferably yet at a 

10 concentration of less than 20 nM, and most preferably at a concentration of 10 nM or less. 
Also, the selective compounds of the present invention generally do not display undesired 
cross-reactivity with other steroid receptors, as is seen with the compound mifepristone 
(RU486; Roussel Uclaf)* a known PR antagonist that displays an undesirable cross 
reactivity on CR and AR, thereby limiting its use in long-term, chronic administration. In 

15 addition, the compounds of the present invention, as small organic molecules, are easier to 
synthesize, provide greater stability and can be more easily administered in oral dosage 
forms than other known steroidal compounds. 

The invention will be further illustrated by reference to the following non-limiting 
Examples. 
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EXAMPLE 1 

U.3,4-TetrahYdro-2 t 2.4-trimethvl-6-DhenvlQuinoline fCniti p ound 100. structure S of 
Scheme 1. where R^henvH 

In a flame-dried round bottom (r.b.) flask equipped with a magnetic stir bar was dissolved 
5 l,2-dihydro-2,2,4-trimethyl-6-phenylquinoline (15 mg, 60 umol) and 10% Pd on C (10 mg) 
in anhydrous CH2CI2 (3 mL). The flask was repeatedly evacuated and filled with N2 to 
remove any residual O2 and then H2 gas was introduced. The solution was stirred at room 
temperature for 18 h, filtered though a Celite™ plug, and concentrated in vacuo to afford 
7.8 mg (52 %) of Compound 100 as an off white solid. Data for Compound 100: Rf = 0.7 ] 
10 (silica gel, hexane/EtOAc. 3:1). *H NMR (400 MHz, CDCI3): 7.53 (d, J = 4.0, 1 H), 7.47 
(m. 2 H), 7.35 (m, 2 H), 6.53 (d, J = 4.1, 1 H). 3.71 (bs, 1 H), 2.98 (m, 1 H), 1.79 (dd. J = 
4.0. 8.0, 1 H), 1.41 (d, J = 4.0, 3 H), 1 .23 (d. J = 8.0, 6 H) 

EXAMPLE 2 

15 l,2-PihYdrp-2,2,4-trimethYl-6-fl.2.3-thiadiazol-5-vnouinnlin ft f C ompound 101 «tn.^ , r 4 
Of Scheme I. whp re R*=2.3.4-thiadiaznlvn 

To a dry 250-mL r.b. flask equipped with a magnetic stirring bar and a water cooled reflux 
condenser was added 4-(U,3-thiadiazolyl)aniline (0.990 g, 5.59 mmol) along with a 
catalytic amount of I 2 (-50 mg) dissolved in acetone (HPLC grade, 70 mL). The resulting 

20 red solution was heated at reflux with constant stirring for 60 h. The reaction was followed 
by TLC (hexane/EtOAc, 3: 1, visualized by short wave UV, the product appearing as a bright 
blue spot). After cooling to room temperature (rt), Celite™ (2.0 g) was added and the 
mixture was concentrated under reduced pressure to give a free flowing powder which was 
purified by silica gel chromatography (70 g silica gel 60. 240 mesh, hexaneTEtOAc, 5: 1 ) to 

25 afford 258 mg ( 1 8%) of Compound 101 as a light yellow solid: Rf= 0.35 (hexane/ ethyl 
acetate, 3:1). Data for Compound 101: *H NMR (400 MHz, C5D6): 7.86 (d,J =2.0,1 
H). 7.70 (dd. J = 8.4. 2.1. 1 H). 7.34 (s, 1 H). 6.19 (d. J = 8.4, 1 H). 5.09 (s. 1 H), 3.29 (br 
s. 1 H). 1.87 (d, J = 1.2. 3 H), 1.02 (s, 6 H). 
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EXAMPLE 3 

1.2-Dihvdro-2.2.4-trimethvl-6-n.3-oxa2ol-S-v»)ouinoline (Compound 102. structure 4 nf 
Scheme 1. where Rl=5-oxazolvn 

This compound was prepared using the procedure for EXAMPLE 2 from 4-(l,3-oxazol-5- 
S yl)aniline (460 mg, 287 mmol) to afford Compound 102 (299 mg, 1 .22 mmol, 43%) as a 
light brown solid: Rf = 0.23 (silica gel, hexane/EtOAc, 3:1). Data for Compound 102: *H 
NMR (400MHz, C6D6): 7.40 (d, J = 1.99, 1 H), 7.32 (s, 1 H), 7.26 (dd, J = 8.2, 2.0, 1 H), 
7.14 (s. 1 H),6.10(d,J =8.4, 1 H),5.06(s, 1H), 3.23 (br s. 1 H), 1.79(d,7 = 1.2.3H), 
1.00 (s. 6 H). 

10 

EXAMPLE 4 

6-(4.5-Dichloroi midazol- 1 -vl V 1 .2-dihvdro-2.2.4-trirnethvlquinoline (Compound 103. 
structure 4 of Scheme I. where Rl=4.5-dichlnmimirfjiT^H-Y|) 
This compound was prepared using the procedure for EXAMPLE 2 from 4-(4,5- 
15 dichloroimidazol-1 -yl)aniline (1.0 g, 44 mmol) to afford Compound 103 (234 mg, 17%) as 
an off-white solid: Rf = 0.26 (silica gel, hexane/ethyl acetate, 3:1). Data for Compound 
103: lH NMR (400 MHz, C&>6) 7.12 (s, 1 H). 6.66 (d, / = 2.3, 1 H), 6.44 (dd, J = 8.4, 
2.4. 1 H), 5.90 (d, J = 8.4, 1 H), 5.05 (s, 1 H), 3.20 ( br s, 1 H), 1 .66 (d, J = 1 .4, 3 H), 0.99 
(s,6H). 

20 

EXAMPLE, g ' 

6-(4-Bromo-1 -memvlpvrazol-3-vn-1.2-dih vdro-2.2.4-trimethvlouinoline (Compound 104. 
structure 4 of Scheme I. where R'=4-bromo-l-methvlP vrazol-3-vl^ 
This compound was prepared using the procedure of EXAMPLE 2 from 4-(4-bromo- 1 - 
25 methylpyrazol-3-yl)aniline ( 1 .0 g, 44 mmol) to afford Compound 104 (540 mg, 4 1 %) as an 
off-white solid. Data for Compound 104: Rf = 0.23 (silica gel, hexane/EtOAc, 3:1). *H 
NMR (400 MHz, C0D6) 7.64 (s, 1 H). 7.01 (d, J = 1.8, 1 H), 6.90 (dd. J = 8.0, 1.8, 1 H), 
6.10 (d, J = 7.9, 1 H), 5.04 (s, 1 H), 3.37 (s, 3 H). 3.23 (br s, I H), 1.75 (d. J = 1.2. 3 H). 
0.99 (s. 6 H). 
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EXAMPLE 6 

>.2-DjhYdro-2,2,4-trimethvl-6-n-nvridvlVinoline (Compound 105. struma 4 of Schemg 
I. where Rl s 3-p Y riH Y l) 

3-f4-Nitrpphepvnpvricline (structure 2. where R»=3.nvridv»V To a solution of H2SO4 (6 
5 mL) cooled in an ice bath to 0°C was added 3-phenylpyridine ( 1 .0 g, 6.4 mmol). The 

orange-red solution was vigorously stirred while HNO3 (1 mL) was slowly added dropwise 
to give a cloudy light yellow solution. After stirring at room temperature for 20 min the 
solution was carefully poured into a beaker filled with ice (200 g). The solution was 
neutralized with 20% NaOH to give a cloudy white suspension which was extracted with 
1 0 EtOAc (3 x 1 50 mL). The organic layers were combined, washed with brine (2 x 50 mL), 
dried (NaS04) and concentrated in vacuo to give the desired product (1.2 g, 99%) as a light 
yellow solid. Data for 3-(4-nitrophenyl)pyridine: Rf = 0.47 (silica gel, methanol/CHCl3, 
5/95); *H NMR (400 MHz, acetone^) 8.99 (s, 1 H), 8.67 (s, 1 H). 8.37 (d, J = 7.0, 2 H), 
8. 1 8 (m, 1 H), 8.02 (d, J = 7.0. 2 H), 7.53 (m, 1 H). 



15 
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?-(4-Aminonhenvl)pvridine (structure 3. wh ere Rl=3-nvridviv i„ a flame-dried r.b. flask 
equipped with a magnetic stirring bar was dissolved 3-(4-nitrophenyl)pyridine (131 mg, 
0.655 mmol) and 10% Pd on C (10 mg) in anhydrous CH2CI2 (3 mL) was added. The flask 
was repeatedly evacuated and filled with N2 to remove any residual 0 2 , and then H 2 gas 
was introduced. The solution was stirred at it for 18 h, filtered though a Celite™ plug and 
concentrated in vacuo to give the desired amine (105 mg, 95%) as an off-white solid. Data 
for 3-(4-aminophenyl)pyridine: Rf = 0. 1 7 (silica gel, methanol/CHCl3, 5/95); *H NMR 
(400 MHz, acetone-d6) 8.77 (d,7= 2.3. 1 H), 8.42 (dd. / = 6.4. 1.6. 1 H). 7.88 (m. 1 H). 
7.41 (d. J = 8.5. 2 H). 7.33 (m. 1 H). 6.78 (d. J = 8.5. 2 H), 4.86 (br s, 2 H). 



l,2-DihYdro-2,2,4-trimethvl-6-(3-nvridvnquiiin1ine (Compound 1 05. structure 4 vuh^ 
R ls 3-PYfidy|); This compound was prepared using the procedure of EXAMPLE 2 from 3- 
(4-aminophenyl)pyridine (105 mg. 0.62 mmol) to afford Compound 105 (0.5 mg, 0.3%) as 
an off-white solid. Data for Compound 105: Rf = 0.44 (silica gel. hexane/EtOAc, 3:1); 
30 lH NMR (400 MHz, CDCI3) 9.13 (s. 1 H), 8.58 (d. J = 2.5. 1 H). 7.48 (m. 1 H). 7.36 (s. 1 
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H), 7.26 (s, 1 H), 6.96 (s, 1 H), 6.82 (m, 1 H). 6.26 (d. J = 4.0. 1 H). 5.12 (s. 1 H), 1.80 (s, 3 
H), 1.06 (s, 6 H). 

EXAMPLE 7 

5 6-(4-Flu9ropheny|)-l,2..<iihvdro-2.2.4-trimethvlQuinolin e fPn mpound 10ft , srnicture 4 of 
Scheme II. whem Rl=4.fluoroph e nvl) 

6-PrernP-1.2-dihvdrc>-2.2.4-trimethvlauinoline iCompnunri 7y A dry 500 mL r.b. flask 
equipped with a magnetic stir bar and a reflux condenser was charged with 4-bromoaniline 
(35.7g, 0.208 mol) and acetone (250 mL, Aldrich reagent grade). To this solution, 12 (2.637 
1 0 g, 0.05 equiv) was added turning the solution bright red. The mixture was heated to reflux 
with constant stirring for 4 days (approximately 90 hours). The reaction was monitored by 
TLC (20% ethyl acetate/methylene chloride; observed starting material and product under 
short wave UV). As judged by TLC, 50% of the starting material was consumed during the 
course of the reaction. The reaction mixture was cooled to room temperature and quenched 

15 with saturated Na 2 S 2 03 (200 mL). The aqueous mixture was partitioned into 2 phases 

using ethyl acetate (200 mL). The organic layer was rinsed with saturated Na 2 S 2 03 (3 * 75- 
100 mL) and brine (100 mL). The combined aqueous layers were extracted with ethyl 
acetate (100 mL). The organic layers were combined and dried over anhydrous sodium 
sulfate. The crude dark material was purified by flash chromatography (800 mL silica, 50% 

20 ethyl acetate/methylene chloride) followed by recrystallization of isolated quinoline 

(hexane) yielding 8.22 g (15%) of Compound 7 (white crystals). Data for Compound 7: 1h 
NMR (400 MHz, acetone-d 6 ) 7.06 (d, J = 2, 1H), 6.99 (dd, J = 8, 2, 1H), 6.42 (d. J = 8, 
1H). 5.36 (s, 1H), 5.28 (br s. 1H) 1.92 (d, J = 2, 3H). 1 .24 (s, 6H). 

25 6-BromQ- 1 -ym-butylQXVCarbonvl- 1 ^-dihvdro.2^.4-trim f . t hvlQuinn1in ft ^Compound RV An 
oven dried 250 mL r.b. flask equipped with a magnetic stirrer and a nitrogen inlet was 
charged with Compound 7 (4.04 g, 16.0 mmol). The white crystals were dissolved in 40 mL 
THF. The clear solution was cooled to -78°C with constant stirring. A thermocouple was 
used to monitor the reaction temperature. n-Butyllithium (1 1.2 mL, 16.8 mmol, 1.50 M) 

30 was added slowly by syringe over a period f 1 5 min (temperature maintained between - 
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70OC and -65°C) turning the reaction mixture bright yellow. The reaction was allowed to 
continue stirring at -75<>C for an additional 15 min. The reaction was wanned to 0<>C and 
the di-rerr-butyl-dicarbonate (3.846 g. 17.62 mmol) was added in one portion. NOTE: a 
significant exotherm was observed with the addition of the dicarbonate from 0°C to 12°C. 
The reaction was monitored by TLC as it wanned to rt (50% ethyl acetate/methylene 
chloride) (3-5 hours). The reaction mixture was quenched with 1.0 M Na 2 S 2 0 3 (100 mL) 
and partitioned with ethyl acetate (100 mL). The organic layer was rinsed with 1 .0 M 
Na 2 S 2 0 3 (2 x 50 mL) and brine (100 mL). The aqueous layers were combined and back 
extracted with methylene chloride (75 mL). The organic layers were combined and dried 
(Na 2 S0 4 ). The crude mixture was purified by flash chromatography (400 mL silica. 2% 
ethyl acetate/hexane) to provide Compound 8 (3.765 g, 66.7%) as an oil. Data for 
Compound 8: 1h NMR (400 MHz, acetone-d 6 ) 7.30 ppm (s, 1H). 7.28 (d. J = 8. 1H), 7.1 1 
(d, J = 8. 1H), 5.60 (s, 1H), 2.00 (s, 3H), 1 .49 (s, 9H), 1 .48 (s, 6H). 



General Method I" biarvl counting of an arvl hn^ j c acid with a. 
tPmethYlflUinolipe ( Compound 8)- A 25 mL recovery flask equipped with a magnetic stir 
bar was charged with Compound 8 (1 .0 equiv) in toluene (0.1 M). 

Tetrakis(triphenylphosphine)palladium (0.03 equiv), boronic acid (R'B(OH)2) (1.3 equiv, 
0.1 M in ethanol) and potassium carbonate (2.0 equiv, 2.0 M) were added to the reaction 

20 flask sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask 
and the cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until 
the starting material had been completely consumed as judged by TLC (15% ethyl 
acetate/hexane). The product mixture was then cooled to room temperature and quenched 
with saturated NH4CI (4-5 mL). Ethyl acetate (5 mL) was used to partition the mixture. 

25 The organic layer was rinsed with saturated NH4CI (2x5 mL). The aqueous layers were 
extracted with ethyl acetate (5 mL). The organic layers were combined, dried (Na 2 S0 4 ). 
and purified as indicated. 
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6-r4-FluorophenvlVK2-dihvdro^2>2.4-trimethvlquino1ine (Compound 106. structure 4. 
where R 1 =4-fluorophenvn: This compound was prepared according to General Method 1 
from Compound 8 (1 19.3 mg, 0.472 mmol) and commercially available 4- 
fluorobenzeneboronic acid (84.1 mg, 0.601 mmol, Lancaster). The product, Compound 
5 106 (5.0 mg, <1%), was isolated and purified by reverse phase HPLC (ODS, 80% 

methanol/water, 3.0 mL/min). Data for Compound 106: *H NMR (400 MHz, acetone-d6) 
7.57 ppm (m, 2H), 7.27 (d, 7=2, 1H), 7.20 (dd, J = 12, 2, 1H), 7.13 (dd, J = 16, 8, 2H), 
6.57 (d, 7=8, 1H), 5.38 (s. 1H), 5.26 (br s, 1H), 2.03 (d, 7 = 1.6, 3H), 1.28 (s, 6H). 



10 EXAMPLE 8 

1 ^-Dihvdro-6-f 3-trifluoromethvlphenvlV2.2.4-trimethvlQuinoline (Compound 107. 
structure 4 of Scheme II. where R^S-trifluoromethvlphenvn 
This compound was prepared according to General Method 1 (EXAMPLE 7) from 
Compound 8 (100.0 mg, 0.396 mmol) and commercially available 3- 

1 5 trifluoromethy lbenzeneboronic acid (97.8 mg, 0.5 1 5 mmol, Lancaster). Compound 107 (2.0 
mg, <1%) was isolated and purified by reverse phase high pressure liquid chromatography 
(HPLC) (ODS, 80% methanol/water, 3.0 mL7min). Data for Compound 107: *H NMR 
(400 MHz, acetone-d6) 7.86 (d, 7=8, 1H), 7.85 (s, 1H), 7.60 (dd, 7 = 16, 8, 1H), 7.54 (d, 
7=8, 1H), 7.38 (d, 7=2, 1H), 7.32 (dd, 7 = 8, 2, 1H), 6.61 (d. 7=8, 1H), 5.40 (s, 1H), 

20 5.40 (s, 1 H), 2.78 (s, 3H), 1 .30 (s, 6H). 



EXAMPLE 9 

L2-Dihvdn)-2^.4-trimethvl>6^4-nitroDhenvnQuinoline (Compound 108. structure 4 of 
Scheme II. R 1 =4-nitrophenvn 

25 ( 1 -rm-Butvlox vcarbonvl- 1 .2-dihvdro-2.2.4>trimethvl>6-quinolinvnboronic ac id (Compound 
21: A 25 mL r.b. flask, equipped with a magnetic stirring bar, was charged with Compound 
8 (3.765 g, 10.67 mmol) under N2- The oil was dissolved in 1 1 mL THF (anhydrous) and 
cooled to -78°C. rm-Butyllithium (12.6 mL, 21 .4 mmol, 1 .70 M) was added by syringe 
over a period of 10 min (maintaining temperature below -70°C) turning the reaction mixture 

30 from pale yellow to bright yellow. The reaction was allowed to continue at -75°C until all 
of th starting material had been consumed as judged by TLC ( 1 5% ethyl acetate/hexane). 
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Trimethyl borate (1.22 g, 1.33 mL, 1 1.7 mmol. 1.1 equiv) was added by syringe over 5-10 
minutes (temperature between -70°C and -65°C). The reaction was monitored by TLC. 
Upon completion, the product mixture was quenched with saturated NH4CI (200 mL). 
Addition of ethyl acetate (200 mL) partitioned the mixture into 2 phases. The organic phase 
5 was washed with saturated NH4CI (100 mL) and brine (100 mL). The combined aqueous 
layers were extracted with ethyl acetate (100 mL). The organic layers were combined and 
dried (Na 2 S0 4 ). The crude mixture was applied to a small column containing 200 mL 
silica and 15% ethyl acetate/hexane. The higher R/impurities were eluted with 2 L of 10% 
ethyl acetate/hexane. The boronic acid, Compound 9, was eluted with 500 mL ethyl acetate 
10 followed by 750 mL ethanol to provide 1 .483 g (44%) of Compound 9. Data for Compound 
9: lH NMR (400 MHz, acetone-d6) 7.73 (d,J = 1.2, 1H), 7.66 (dd, 7=8. 1.2, 1H), 7.13 
(d./= 8,lH),5.49(s,lH),2.01(d,J = 1.6, 3H). 1.50 (s. 9H). 1.46 (s, 6H). 

Qeneral Method ?• hjaryl counting of an arvlhmmi de and M.r^.buMnxvr a rh m |.i | '>- 
1 5 d'hYdro-2,2,4-trimethvl-6-aiiinolinvnhnmnir a cid fComn nnnH Qy A 25 mL recovery flask 
equipped with a magnetic stirring bar, was charged with aryl bromide (1 .0 equiv, 0. 1 M in 
toluene). Tetrakis(triphenylphosphine)palladium (0.03-0.1 equiv), Compound 9 (1.0 equiv, 
0. 1 M in ethanol) and K 2 C0 3 (2.0 equiv, 2.0 M) were added to the reaction flask 
sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask and the 
cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until the 
starting material had been completely consumed as judged by TLC (15% ethyl 
acetate/hexane). The product mixture was then cooled to room temperature and quenched 
with saturated ammonium chloride (4-5 mL). Ethyl acetate (5 mL) was used to partition the 
mixture. The organic layer was rinsed with saturated ammonium chloride (2x5 mL). The 
25 aqueous layers were back extracted with ethyl acetate (5 mL). The organic layers were 
combined, dried (Na 2 S0 4 ), and concentrated. A solution of the crude product in 
dichloromethane (0.1-0.3 M) was cooled to -20°C (ice/acetone) and treated with 
trifluoroacetic acid (10-40 equiv). Stirring was continued for 5-15 min and the reaction 
mixture was treated with excess saturated NaHCOj. The product was extracted with ethyl 



20 



WO 96/19458 



PCTAJS95/16096 



110 

acetate (3 x). The extracts were washed with saturated NaHC03 (3 x), combined, dried 
(Na2S04), concentrated, and purified as indicated. 

l-2-Dihvdro-2.2>4>trimethvl>6-f4 -nitroDhenvlkiuinoline (Compound 108. structure 4 of 
Scheme II. where R 1 =4-nitrophenvl): This compound was prepared according to Genera] 

5 Method 2 from Compound 9 (36.6 mg, 0.1 15 mmol) and commercially available 
bromonitrobenzene (19.4 mg, 0.96 mmol, Aldrich). Compound 108 was isolated and 
purified by recrystallization from hexane to afford 9.4 mg (38%) of Compound 108. Data 
for Compound 108: *H NMR (400 MHz, CDC1 3 ) 8.23 (dd, 7 = 8, 1.6, 2H), 7.65 (dd. 7 = 
8,2,2H),7.33(d,7 = 2, 1H),7.31 (dd,7 = 8, 2.4. 1H),6.51 (d, J = 8, lH),5.38(s, 1H), 

1 0 3.94 (br s, 1 H), 2.06 (d, 7 = 1 .2, 3H), 1 .33 (s, 6H). 

EXAMPLE 10 

6-(2.3-Dichlorophenvl V 1 ,2-dihvdro-2.2.4-trimethvlquinoline (Compound 109. structure 4 
of Scheme II. where Rl=2.3-di chlorophenvn 
15 This compound was prepared according to General Method 2 (EXAMPLE 9). From 

Compound 9 (68.0 mg, 0.21 mmol) and commercially available 2,3-dichlorobromobenzene 
(40.1 mg, 0.18 mmol, Lancaster) was obtained a crude product which was isolated and 
purified by reverse phase HPLC (ODS column, 97% methanol/water, 3.0 mL/min) to afford 

20 mg (29%) of Compound 109. Data for Compound 109: *H NMR (400 MHz, CDCI3) 
20 7.39 (dd, 7=8, 1.6, 1H), 7.19 (dd, 7 = 16, 8, 1H), 7.23 (dd, 7=4, 1.6, 1H), 7.1 1 (d, 7 = 
1.6, 1H), 7.05 (dd, 7=8. 1.6, 1H), 6.46 (d, 7=8, 1H), 5.34 (s, 1H), 3.82 (br s, 1H), 1.99 
(s, 3H), 1.32 (s, 6H). 

EXAMPLE 11 

25 1 .2-Dihvdn>-6-(2-hvdroxvcarbonvl>4-nitrophenvl V 2-2.4-trimethvlauinoline (Compound 
110. structure 4 of Scheme IL where R^=2■hvdroxvcart)onYl-4>nit^ophCTYl) 
This compound was prepared according to the General Method 2 (EXAMPLE 9). From 
Compound 9 (68.0 mg, 0.21 mmol) and methyl 2-bromo-5-nitrobenzoate (446.6 mg, 1 .72 
mmol), 712 mg (92%) of the coupled quinolinylmethy lester was obtained. A portion, 481 

30 mg ( 1 .06 mmol), of this intermediate was hydrolyzed using potassium hydroxide ( 1 49 mg, 
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2.6 mmol) in refluxing 4: 1 methanol/water over a period of 3 h. The hydrolyzed product 
was isolated by extraction with ethyl acetate. The crude product was purified by SGC (200 
mL silica. 30% ethyl acetate/hexane to 50% ethyl acetate/hexane) to afford 490 mg (guant) 
ofN-te*-butyloxycarbonyl-l,2^ihydro^^ 
5 trimethylquinoline. N.re^butyloxycarbonyl-U^ihydro-^2.hydroxycarbonyl^ 
nitrophenyl)-2,2,4-trimethylquinoIine (49.0 mg, 0. 1 1 mmol) was then treated with 
trifluoroacetic acid (0.34 mL, 4.5 mmol) to remove the rm-butyl carbonate group (1-5 
minutes. 0<>C). The quenched reaction mixture was purified by silica gel chromatography 
(SGC) (50 mL silica, 40% ethyl acetate/hexane) to afford 1.2 mg «1%) of Compound 110. 
10 Data for Compound 110: lH NMR (400 MHz, acetone-d 6 ) 8.43 (d. / = 2.4. 1H), 8.33 (dd, 
J= 8.2.4.1H).7.72(d.y= 8, 1 H), 7.08 (d, J = 2, 1H), 7.02 (dd. J = 8,2, lH).6.57(d,/ 
= 8. 1H). 5.62 (brs, 1H), 5.41 (s. 1H), 1.96 (d. J = 2.4. 3H). 1.28 (s, 6H). 

EXAMPLE 12 

15 3.4-Dichlorophenvl V ] ,2-<1ihYf1ro-7,2,4.trimethvln,.inolin e ,m mp n„nH i „, stnirf11fY> ± nf 
Scheme IT. wfr ?re Rl^/i-H ichlorophftnYl ) 

This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (78.4 mg. 0.25 mmol) and commercially available 3,4-d.chlorobromobenzene 
(56.7 mg, 0.25 mmol, Lancaster) was obtained a crude product which was isolated and 
purified by preparative thin layer chromatography (PTLC) (1000 urn, 10% ethyl 
acetate/hexane) to afford 22 mg (28%) of Compound ill. Data for Compound 111: lH 
NMR (400 MHz, acetone-d 6 ) 7.73 (s, 1H). 7.52 (d. J = 1.2. 2H). 7.32 (d, 7=2, 1H), 7.26 
(dd.y= 8,2, lH).6.57(d.7= 8. 1H). 5.42 (brs, 1H). 5.37 (s, 1H), 2.03 (d, J = 1.2.3H), 
1.27 (s.6H). 

25 EXAMPLE 13 

4-EthYl-l,2-dih Y dro-? ?-dimemvl-6-nhenvlouinnlm» f r a mDOU nd 112 grmcture 13 of 
Scheme TT w^ry R>=nhenv^, R 2 =methvn 

Ar-r^-ButYloxYcarbnpvl-1 ?-dihvdm-2.?-dimethvl-4.hvdmvv^h Y . .6.nh ft nvi q „i^,p a 
(Structure 11, where Rl=rphen Y 1V A solution of ^rr-butyloxycarbonyl-U-dihydro-2^.4- 
30 trimethyl-6-phenyl quinoline (structure 10. where R phenyl) (310 mg. 0.888 mmol) and 
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selenium dioxide (345 mg, 3. 1 1 mmol) in 1 7 mL of dioxane was heated to reflux for 3 h. 
The reaction mixture was quenched with 1 : 1 NaS2C>3 (10%) / Na2HC03 (10%), extracted 
with dichloromethane, dried (MgS04) t and the organic phase was concentrated in vacuo. 
Purification by flash chromatography (silica gel, hexane/ethyi acetate, 4:1) gave 212 mg of 
5 the intermediate aldehyde along with 75 mg of the desired alcohol of structure 11, where 
R J =phenyl. The aldehyde was treated with sodium borohydride in 25 mL of methanol at 
0°C. After 1 h at 0°C, the reaction mixture was quenched with water, extracted with ethyl 
acetate and concentrated in vacuo to give an oil that was purified by flash chromatography 
(silica gel, hexane/ethyl acetate, 4:1) providing structure 11, where R J =phenyl (240 mg, 
10 84%). *H NMR (acetone d6) 7.68 (d, 7=9, 2H), 7.61 (d, J = 1 .8, 1H), 7.47 (dd, J = 6.2, 
1.8, IH), 7.41 (d, J = 6.4, 2H), 7.29 (m,2H), 5.80 (s, 1H), 4.51 (d, J = 6.8, 2H), 4.12 (t, J 
= 6.8, IH), 1.52 (brs, 15H). 

N-rerr-Butvloxvcarbonvl^ bromomethvl- 1 .2-dihvdro-2.2-dimethvl-6-phen vl ouinoline 
1 5 (structure 12, where R>=phenvn: To a solution of tf-te/t-butyloxycarbonyl- 1 ,2-dihydro-2,2- 
dimethyl-4-hydroxymethyl-6-phenylquinoline (structure 11, where R 1 = phenyl) (230 mg, 
0.630 mmol) and carbon tetrabromide (220 mg, 0.662 mmol) in 5 mL of dichloromethane at 
0°C was added triphenylphosphine (174 mg, 0.662 mmol) in 2 mL of dichloromethane. The 
reaction mixture was allowed to warm to rt and stirred for 1 h. The mixture was 
20 concentrated in vacuo to a residue that was subjected to flash chromatography (silica gel, 
hexane/ethyl acetate, 9: 1 ) to give structure 12, where R^henyl (72 mg, 27%) . *H NMR 

(acetone d6) 7.67 (m, 3H), 7.52 (dd, J = 8.7, 2.1, IH), 7.45 (t, 2H), 7.32 (m, 2H), 6.07 (s, 
IH), 4.60 (s, 2H), 1.55 (s, 6H), 1.53 (s, 9H). 

25 4-Ethvl-l,2>dihvdro-2.2-dimethvl-6-DhenvlQumoHne (Compound 1 12. structure 13 of 

1 2 

Scheme II. where R =nhenvl. R = methvn: To a solution of ^/err-butyloxycarbonyl-4- 
bromomethyl-l,2-dihydro-2^-dimethyl-6-phenylquinoline (structure 12, where R ! =phenyl) 
(20 mg, 0.047 mmol) and copper (I) iodide (4 mg, 0.02 mmol) in I mL of anhydrous ether at 
0°C was added MeMgBr (0.060 mL, 3 M in ether). After 30 min of stirring at 0°C, the 
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reacti n mixture was quenched with saturated NH4CI and extracted with ethyl acetate. The 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 
which was purified by SGC (silica gel, hexane/ethyl acetate, 9:1) giving Mrcrr- 
butyloxycart)onyl^thyl-U-dihydro.2,2-dimethyl-6-phenylquinoline (16 mg, 91%) . 1h 
5 NMR (acetone-d6) 7.65 (d, J = 8.7, 2H). 7.5 1 (dd. J = 8.0, 1 .7, 1 H), 7.29 (m, 2H), 7.43 
(m. 3H), 5.56 (s, 1H), 2.55 (q, J = 8.9, 2H), 1.51 (s, 6H), 1.57 (s, 9H), 1.19 (t. J = 8.9, 3H). 
To a solution of Mrm-butyloxycarbonyl-4-ethyl-l^-dihydro-2,2-dimethyl-6- 
phenylquinoline (16 mg, 0.044 mmol) in 1 mL of dichloromethane at 0°C was added 0.3 mL 
of trifluoroacetic acid. After 10 min of stirring, the reaction was quenched with saturated 

10 NaHC03, and extracted with dichloromethane. The organic layers were combined, dried 
(Na2S04) and concentrated in vacuo to provide an oil that was purified by SGC (silica gel, 
hexane/ethyl acetate, 7:3) to provide 3 mg (25%) of Compound 112. Data for Compound 
112: lHNMR(acetone-d 6 ) 7.55 (d, 7= 8.6, 2H), 7.37 (m, 3H), 7.23 (m, 2H). 6.59 (d, J = 
8.26, IH). 5.38 (s.lH). 3.76 (s. 1H). 2.48 (q,J = 7.4, 2H), 1.29(s,6H). 1.17 (t./= 7.4, 

15 3H). 



EXAMPLE 14 

^2-DihYdrp-2,2-dtmethYl-6~nhenvl^4-Dropvlqiiin 0 line fCnmpn U nd 113. stmry . r fl l f f 
Scheme II, whwg Rl=nhenv| . R2- et h v n 

20 To a solution of N-terr-butyloxycarbonyl-4-bromomethyl- 1 ,2-dihydro-2,2-dimethyl-6- 
phenyl quinoline (structure 12, where R'sphenyl) (20 mg, 0.047 mmol) and copper (I) 
iodide (4 mg, 0.019 mmol) in 1 mL of anhydrous ether at 0°C was added EtMgBr (0.06 mL, 
3M in ether). After 30 min of stirring at 0°C, the reaction mixture was quenched with 
saturated NH4CI and extracted with ethyl acetate. The organic layers were combined, dried 

25 (Na2S04), and concentrated in vacuo to provide an oil that was used directly in the next 
step. To the crude quinoline (20 mg, 0.053 mmol) in 1 mL of dichloromethane at 0°C was 
added 0.3 mL of trifluoroacetic acid. After 10 min of stirring, the reaction was quenched 
with aqueous saturated solution of NaHC03 and extracted with dichloromethane. The 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 

30 that was chromatographed (silica gel. hexane/ethyl acetate, 7:3) to give Compound 113 (9 
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mg,61%). Data for Compound 113: *H NMR (acet ne-d6) 7.53 (m, 2H), 7.40 (m, 3H), 
7.24 (m, 2H), 6.58 (d. J = 8.14. 1H), 5.38 (s, 1H), 3.76 (s, IH), 2.45 (t, J = 7.40. 2H). 1.60 
(sx, J = 7.39. 2H). 1 .29 (s, 6H), 0.99 (t. J = 7.27. 3H). 

EXAMPLE IS 

6-(2-ChlorPPhenvlV 1 .2-dihvdro-2.2.4-trimethvlouinnline ^Compoun d 114. amenm, 4 
Scheme II. where Rl=2-chloronhenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (48.5 mg. 0.15 mmol) and commercially available 2-chlorobromobenzene 
(17.8 mL, 0.15 mmol, Lancaster) 15 mg (34%) of Compound 114 was isolated. Data for 
Compound 114: *H NMR (400 MHz. acetone-d6) 7.45 (dd, J = 8, 1 .2, 1H). 7.36 (dd. J = 
8, 2, 1H). 7.33 (ddd. 7 = 16. 8. 1.2, 1H). 7.23 (ddd, J = 16, 8, 2. 1H), 7.1 1 (d, J = 2, I H). 
7.03 (dd. J = 8, 2, IH), 6.53 (d, 7=8, 1H), 5.35 (s. 1H). 5.31 (br s. 1H). 1.97 (d, J = 1 .6, 
3H), 1.28 (s,6H). 



EXAMPLE m 

J,2-DibYdro-2.2.4-trimethvlindenor2.1-/lQuinnlini. fComnonnri 116. structure 17 of Scheme 
IV. where Rl-6 = H Y=rH 2 ^ 

General Method 3: 1.2-dihvdroauinoline formation fro m an aniline- To a dry 500- mL r.b. 
flask equipped with a magnetic stirring bar and a water cooled reflux condenser was added 
structure 15 along with 12 (0.05-0.2 equiv) dissolved in acetone (0.1-O.5 M). The resulting 
red solution was heated at reflux with constant stirring for 60 h. The reaction was followed 
by TLC (hexane/EtOAc. 3:1. visualized by short wave UV, the product appearing as a bright 
blue spot). After cooling to room temperature, Celite™ (2.0 g) was added and the mixture 
25 was concentrated under reduced pressure to give a free flowing powder which was purified 
by flash column chromatography (70 g silica gel 60, 240 mesh, hexane/EtOAc, 5:1 ) to 
afford a mixture of isomers of structures 16 and 17. 

t^-DjhYdro-^^^TrimethvlindenorZl-flQuinoline rr o mpound 11«S. structure 17 nf Sch^ 
30 IV, where R j -6«H, X=CH7fr T"' 55 compound was prepared according to General Method 3 
from structure IS (where Rl-6=H, X=CH2) (5.0 g. 27 mmol) to afford a mixture of 
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Compound 115 (structure 16 of Scheme IV, where R*-6=H, X=CH2)(1 64 g, 22.7%) and 
Compound 116 (336 mg, 4.65 %) in an 85:15 ratio (as determined by «H NMR) Data for 
Compound 116: Rf= 0.57 (silica gel, hexane/EtOAc, 3:1) »H NMR (400 MHz, C6X>6) 
7.62 (d, J = 8.0, 1H), 7.45 (d, J = 8.0, 1H). 7.28 (d, J = 7.3, 1 H), 6.31 (d, J = 8.0, 1H), 
5 5.19 (s, 1 H), 3.74 (s, 2 H), 3.28 (br s. 1 H), 1.98 (d, J = 1.2, 3 H), 1 08 (s, 6 H). 

EXAMPLE 17 

8-Bromo-l , 2-dihydro-7 7 4.trimethylindenori.2-^ 0 uinnlin. ^ C ompound 117 grugure |6 
of Scheme IV where R2-4 r6 = h R 5 =Br y=rH ^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
structure 15 (where RM R 6=h. R 5 =Br. X=CH 2 ) (2.0 g, 7.7 mmol) to afford 376 mg 
(49%) of Compound 117 as a rose colored solid (along with Compound 127, Example 18). 
Data for Compound 117: Rf= 0.53 (silica gel. hexane/EtOAc, 3.1). >H NMR (400 MHz, 
C6D 6 ) 7.38 (m. 3H), 6.17 (s, 1H), 5.15 (s, 1 H). 3.34 (s, 2 H), 3.27 (br s, 1 H). 1.93 (d, J 
15 = 1.0. 3 H), 1.08 (s, 6 H). 

EXAMPLE 18 

7-Bromo-1 . 2.djhYdro-? 2 4-trimethvlindenor71-/louinnli^ rr n moound 117 gtryjaure j7 
Scheme IV, where R 1-4 r6=h R 5 =Rr v=rff 2 ) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
structure 15 (where Rl-4, r6=h, R 5 =Br, X=CH 2 ) (2.0 g, 7.7 mmol) to afford a mixture of 
Compounds 117 and 127. Purification by silica gel chromatography afforded pure 117 (376 
mg, 49%) (EXAMPLE 17) and mixed fractions containing 117 and 127 Compound 127 
was purified by reverse phase HPLC (ODS column, 95% methanol/water. 3.0 mL/min). 
25 Data for Compound 127: Rf = 0.53 (silica gel, hexane/EtOAc, 3 : 1 ); 1h NMR (400 MHz, 
C6D 6 ) 7.38 (d. J = 8.3. 1 H), 7.3 1 (s, 1 H), 7.29 (d, J = 8.0. 1 H), 7.19 (d, J = 8 0, 1 H), 
6.25 (d, J = 8. 1, 1 H), 5. 16 (s, 1 H), 3.52 (s, 2 H), 3.32 (br s. 1 H). 1 .91 (d, J = 1 .4, 3 H) 
105 (s.6H). 
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EXAMPLE 19 

1.2-Dihvdro-2.2.4-trimetlwlbenzoMfuranor3.2-glQuinolinefComiMund iia , structure |6 nf 
Scheme IV where r2-6=H X=m 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
5 structure 15 (where R 1 " 6 ^ X=0) (1.0 g, 5.5 mmol) to afford Compound 1 18 (264 mg, 
18 4%) as a yellow solid, and Compound 119 (936 mg, 65%) as a clear colorless oil. Data 
for Compound 118: Rf = 0.44 (hexane/EtOAc. 3: 1); *H NMR (400MHz, C6D6) 7.61 (d, J 
= 6.9, 1H), 7.56 (s, 1 H), 7.41 (d,J = 8.0, 1H), 7.13 (m, 2H), 6.38 (s. 1 H), 5.12 (s, 1 H), 
3.28 (br s, 1 H), 1.91 (s, 3 H), 1.05 (s, 6H). 
10 EXAMPLE 20 

1.2-Dihvdro-2.2.4-trimethvlbenzorb1furanor2.3-/1quinolin erCompound 119. structure 17nf 
Scheme IV where Rl-6-H X=Q1 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
structure 15 (where Rl-6=H. X=0) to afford Compound 118 (264 mg, 1.00 mmol, 18.4%) 
15 as a yellow solid and Compound 1 19 (936 mg, 3.55 mmol, 65. 1%) as a clear colorless oil. 
Data for Compound 119: Rf= 0.44 (silca gel, hexane/EtOAc, 3 : 1 ); *H NMR (400 MHz, 
C6D6) 7.63 (dd,J = 7.4, 1.5, 1 H), 7.41 (d, J = 8.2, 1 H), 7.35 (d, J = 7.3, 1 H), 7.11 (m, 
2 H), 6.19 (d, J « 8.4, 1 H), 5.1 1 (s, 1 H), 3.38 (br s, 1 H), 2.49 (d, J = 1.2, 3 H), 1.06 (s, 6 
H). 

20 

EXAMPLE 21 

6-Fluoro-1.2-dihvdro-2.2.4-trimethvlindenor21-/lQuinoline (Compound 120. structure 17 nf 
Scheme IV where Rl-S -R R^F X=CHol 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
25 structure 15 (where R*- 5 =R R^F, X=CH2) (1.0 g, 5 .0 mmol) to afford 248 mg (18%) of a 
mixture of Compounds 120 and 121. Pure samples of Compounds 120 and 121 were 
obtained by preparative thin layer chromatography (PTLC) (1000 urn, hexane/EtOAc, 9:1). 
Data for Compound 120: Rf = 0.70 (hexane/ EtOAc 3:1); J H NMR (400 MHz, CoT>6) 
7.38 (d, J = 8.0, 1 H), 7.29 (d, J = 7.5, 1 H), 7.09 (dd, J = 8. 1. 5.3, 1 H), 6.8 (dd, J = 8.6. 
30 8.6. 1 H), 6.26 (d. J = 8.0, 1 H), 5. 13 (s, 1 H), 3.81 (s, 2 H), 3.32 (br s. 1 H), 1 .88 (d. J = 
12. 3 H) 1.05 (s. 6 H). 
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EXAMPLE 22 

aotL2j^laui 
Pf Scheme TV. where r2-5 = R R 6= F _ x=rH^ 

This compound was obtained as described above for Compound 120 (EXAMPLE 2 1 ). Data 
for Compound 121: Rf = 0.71 (silica gel. hexane/EtOAc, 3:1 ); lH NMR (400 MHz, 
C6D 6 ) 7.48 (s. 1 H). 7.25 (d, J = 7.4, 1 H). 7.07 (dd, 7 = 7.8, 5.4. 1 H). 6.80 (dd. J L 8.7. 
8.7. 1 H), 6.13 (s. 1 H). 5.15 (s, 1 H), 3.63 (s. 2 H). 3.28. (br s. 1H). 1 .93 (d, J = 1.2, 3 H) 
1.09 (s, 6 H). 



EXAMPLK 23 

l,2-PihYdro-9-hYdmxYmrtbYl-2.2.4-trimrthvlind e non ?.»i 1 u i no iin* fr nmr „^ m 
Scheme V) » 

Metfivl 1,2-djbYdrf)-? ? 4-trimethvlindenori.2- g 1n.,ino|i ne-9- ca rhn,vl n r e ^structure 1< »f 
15 Scheme IV whep, R2-5 =H) Re^o,^ y-c yy . This compound was prepared 

according to General Procedure I from methyl 2-aminofluo re no-8-carboxylate to afford 872 
mg (65%) of methyl U-dihydro-2.2.4-trimethylindeno[1.2-g]quinoline-8-carboxylate 
(structure 16 of Scheme IV where r2-5 =H , R6=C0 2 CH3, X=CH 2 ) as an off white solid. 
Data for methyl U-dihydro-2,2,4-trimethylindeno[l,2-g]quinoline-9-carboxylate: lH 
NMR (400 mHz. C6D 6 ) 8.03 (d. J = 7.8. 1 H). 7.56 (d. J = 7.4, 1 H,), 7.50 (s. 1 H.). 7.20 
(dd.7= 15.7.5. 1 H),6J2(s. 1 H). 5.17(s. 1 H), 4.28 (s, 2H). 3.55 (s, 3H). 1.97 (d,J = 
13, 3 H), 1.10(s.6H). 



1.2-Dih Y dro-9.hYdroxYlmethvl-7 2.4- t rin, e thvlinH ( . n ori.2- t >1n„inn1,n e (Comnnnnri m 
25 Scheme V) . In a r.b. flask equipped with a magnetic stirring bar was dissolved methyl 1 .2- 
dihydro-2^.4-trimethylindeno[1.2-g]quinoline-9-carboxylate (23 mg. 72.1 pmol) in 10 mL 
dry THF. The solution was stirred at -78°C for 10 min and DIBA1-H (1.0 M in hexanes; 
0.43 mL, 6 equiv) was slowly added. After stirring for 20 min the reaction was quenched 
with Na 2 SO4-I0H 2 O (100 mg) and the solution was warmed to rt, at which time the 
reaction mixture became a white gelatinous suspension. The suspension was filtered and 
washed repeatedly with EtOAc. The washings and filtrate were combined and concentrated 
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in vacuo to give 10 mg (49%) of Compound 122 as a white solid. Data for Compound 122: 
Rf = 0.23 (silica gel, hexane/EtOAc, 3:1). 1 H NMR (400 MHz, acetone-d6) 7.55 (d, J = 
7.4, lH),7.50(s, lH);7.26(dd,y= 15,7.5, 1H); 7.18 (d,J - 7.4, 1H); 6.73 (s, 1H); 5.36 
(s, 1H); 5.21 (s,lH); 4 72 (d,7= 5.8, 2H); 4.06 (dd, J - 11.4,5.7, 1H); 3.20 (s, 2H); 2 78 
5 (s,3H); 1.28 (s,6H). 

EXAMPLE 24 

8-Chloro-1.2^ihvdro-2.2.4>trimethvlindenofK2-glQuinoline (Compound 1 23. structure 16 
Scheme TV where R2-4 r6=r RS^q X =CH<Si 

10 2-Arnino-7-chlorofluorene (structure 15. Scheme IV. where R>~4r6= K r5=C1 X=CH 2 V 
A 100 mL round-bottom flask was charged with structure 14 (where, R 2 * 4 ,R 6 =H, R 5 =C1, 
X=CH2) (496 mg, 2.02 mmol) and methylene chloride (20 mL) and 10% Pd/C (0.5g) was 
added to the solution. The reaction vessel was flushed with nitrogen and stirred under an 
atmosphere of hydrogen overnight (-15 hours), at which time the starting material was 

1 5 completely consumed as judged by TLC (50% ethyl acetate/hexane). The flask was flushed 
with nitrogen before exposing the mixture to air. The product mixture was diluted with ethyl 
acetate (50 mL) and washed with brine (3 x 30 mL). The organic layers were combined, 
dried (Na2SC>4), and concentrated. The crude product, structure 15 (where R^R^H, 
R 5 =C1, X=CH2X400 mg, 92%), was used in the next step without purification. 

20 

8<;hloro-1.2^ihvdro-2.2>4-trimethvlindenori.2-glQuinoUne (Compound 123 , structure 16 
Scheme IV. where R^-4 R6r= H , rS=ci, X=CH?V This compound was prepared according 
to General Method 3 (EXAMPLE 16) from structure 15 (where R 1_4 ,R 6 =H, R5=C1, 
X=CH2X400 mg, 1 .85 mmol) and acetone (60 mL, Aldrich reagent grade) to afford 
25 Compound 123 and structure 17, where r2-4 ? r6=h i r5=c^ X=CH2 Purification by PTLC 
(reverse phase, 80% methanol/water) provided 1.8 mg (<1%) of Compound 123. Data for 
Compound 123: NMR; (400 MHz, acetone-d6) 7.59 (d, J = 8, 1H), 7.46 (s, 1H), 
7.39 (d, J = 2, 1H), 7.24 (dd, J - 8, 2, 1H), 6.67 (s, 1H), 5.35 (s, 1H), 5.26 (br s, 1H), 
3.71 (s, 2H), 1.98 (s, 3H), 1.24 (s, 6H). 



30 
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EXAMMJ.M 

Schem* IV W h. r< . P2-4 r6^ ? <_ r T ~ ^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2 
5 ammo-7-fluorofluorene (structure 15, where R>^H R 5 =F , x=cii2) (m mg 5QQ 
umoO to afford 43 mg (31M) of a mixture of Compound 124 and structure 17, where Rl- 
•R -H.R5=F,X=CH 2 , ill a9:lratio. A small aliquot of this mixture was dissolved in 
acetone and purified by reverse phase preparative TLC (C- 18, 20 x 20 cm. ,000 um MeOH 
/H 2 0,5:,)togiveCom P oundl24asabrownsolid. Data for Compound 124: R f L<>59 
(sUcagelhexane^tOAc.3.1). 1 H NMR (400 MHz, CeD 6) 7.43 (s, 1 H), 7.24 (m 1 » 
6.96 ( m,2H),6.2, ( s,lH),5.18(s,lH),3.38(s,2H), 1.96 (s, 3 H), 1.1 1 (s, 6 H). 

EXAMPT.F K 

15 ^rme TV, where p2^ R 6 =H p5^r^^- au ^ ' 

In a rb. flask equipped whh a magnetic stir bar was dissolved Compound 1 15 (EXAMPLE 
16) ( 54 mg. 0.021 mmol) in CH 2 C, 2 (3 mL). To this solution was added freshly distilled 
acetyl chloride (20 pL, 1.3 equiv). The reaction mixture was stirred for 10 min. and A1C. 3 
(^30 mg) was added. The reaction was followed by TLC (hexane/EtOAc, 3:1, visualized by 
20 aortwaveUV). After 30 min. the blade solution was quenched with„ 2 o (10 mL). sti rred 
for 2 h. then extracted with EtOAc (2 x 20 mL), washed with brine (2 x 20 mL) dried 
(Na2S0 4 ). and concentrated on Celite™. Purification by flash column chromotography (20 

I ^ 5 '> ~ 3.7 mg (60/.) of Compound ,25 as a 

hghtyellowsolid. Data for Compound 125: Rf = 05 9 (silca gel. hexane/EtOAc 3 1) 1 H 
25 NMR(400MH^C6D6) 8.06 (s, 1 H), 7.94 (d, J = 8.0, 1 H), 7.53 (s, 1 H) 746(d ,.,= 



WO 96/19458 



PCI7US95/16096 



120 



10 



EMMELEL2Z 

6-Fluoro-l^-dihvdro-2.2.4-trimethvlindenori.2-glQuinoline (Compound 126. s tructure 16. 
Scheme IV. where r2. R 4-6 =H . R3=F. X=CH 2 ) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-5-fluorofluorene (structure 15, where R 2 ,R4-6=H, R 3 =F, X=CH2) (360 mg, 1.72 
mmol) to afford 125 mg (26%) of Compound 126 as a light brown solid. Data for 
Compound 126: Rf = 0.63 (silca gel, hexane/EtOAc, 3: 1); *H NMR (400 MHz, acetone- 
do): 7.55 (s, 1 H), 7.25 (d, J = 7.3, 1 H). 7.12 (m, 1 H), 7.02 (d, J = 10, 10. 1 H) 6.73 (s, 1 
H), 5.39 (s, 1H), 3.81 (s, 2 H) 2.87 (s, 3 H), 1.28 (s, 6 H). 



EXAMPLE 28 

1.2-Dihvdro-2.2 .4-trimethvl-7-nitroindenor2.1-rlQuinoline (Compound 128. structure 17. 
Scheme IV. where R< -4 RQ=H. r5=NQ7. X=CH?> 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 2- 
15 amino-7-nitrofluorene (100 mg, 0.44 mmol) to afford 2 mg (2%) of Compound 128 as a red 
solid. Data for Compound 128: Rf = 0.46 (silica gel, 25% EtO Ac: hexane); *H NMR (400 
MHz, acetone-d6) 8.25 (s, 1 H), 8.19 (d, J = 7.8, 1 H), 7.80 (d, J = 7.7, 1 H), 7.65 (s, 1 
H). 6.77 (s, 1 H). 5.70 (br s. 1 H). 5.45 (s, 1 H). 3.88 (s, 2 H), 2.10 (s, 3 H), 1.31 (s, 6 H). 



20 EXAMPLE 29 

1.2-Dihvdro-2.2.4-trimethvl-8-nitroindenon.2-g1quinol ine (Compound 129. structure 16. 
Scheme IV. where r2-4.r6=h. R5=N02. X=CH?> 

This compound was prepared according to General Method 1 from 2-amino-7-nitrofluorene 
(100 mg, 0.44 mmol) to afford 1 .0 mg (<1%) of Compound 129 as a red solid. Data for 
25 Compound 129: Rf = 0.46 (silica gel, 25% EtOAc: hexane); *H NMR (400 MHz. acetone- 
do) 8.30 (s, 1 H), 8.19 (d, J = 8.0, 1 H). 7.78 (d, J = 7.7, 1 H). 7.59 (d, J = 7.8, 1 H), 6.70 
(d, J = 7.8, 1 H), 5.70 (br s, 1 H), 5.43 (s, 1 H), 4.26 (s, 2 H), 2.30 (s, 3 H), 1 .3 1 (s, 6 H). 
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EXAMPLE*) 

^-Pifm Pr ,.i l ? ^i^ Tt> . 2?4 . Trinif , thYlin<|eTlo n ? , p1nuinolirw rn A m _ 

16. Scheme IV p2 R 4-5 sH R3 ft ^p y = r H2> 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
5 amino-5,8-dinuoronuorene (structure 15, where r2 R 4-5 =H , R\R6^ t X =CH 2 ) (460 m 
2.03 mmol) to afford 94 mg (15%) of Compound 130 as a light brown solid. Data for ^ 
Compound 130: R f = 0.56 (silica gel. hexane/EtOAc, 3:1); 1 H NMR (400 MHz CeD 6 ) 
7.92(s. I H).6.68(ddd. 7= 9.1,6.3,3.6. 1 H), 6.49 (ddd, J = 8.5.6.0,3.5. 1 H). 6.07 (s I 
H).5.09(s. 1 H).3.55(s.2H). 1.88 (d,/= l.l, i H ), 1.06(s.6H). 

EXAMPLE a 

7-Fluoro.) ^-dihYdm^Atrimrthvl-l , . (thinm ^y, n ^ r , 
&h structure 17 pf Scheme IV. where Pl^ru ^ , R 2-4, R 6 =H r5=F x=C^, } 
This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-7-fluoro-3-methylthiofluorene (structure 15, where Rl=SCH 3 . R2-4 r6 =h rS.^ 
(250 mg. 1.17 mmol) to afford 29 mg (7.5%) of Compound 131 (28.6 mg. 81 umol, 7 5%) 
asawh,tesolid. Data for compound 131: R f = 0.55 (silica gel, hexane/EtOAc 31)- 1 H 
NMR(400mHz,C6D 6 ) 7.78(s. 1 H),7.,9(m, 1 H),6.90(s. 1 H,), 6.88 (s, lH).5.44(s 1 
H).5.22(s. 1 H). 3.54 (s.2H). 2.05 (s,3H). 1.92(d,7= 1.2.3H). 1.68(s.6H). 

EXAMPI.F. %f 

5,8.pif)uoro.l ?-dihvdro-10-hYdmxv-7^ rrin^H^ r, , ^j^,,^ 
132. Scherbo Vfll^ — 

3,2'-Difluoro-7.hiphepi C «,jd (Compound 23 , Scheme VfT) : A flame-dried 50 mL r b flask 
fitted with an air-cooled condenser containing methyl 2-bromo-5-fluorobenzoate 
(Compound 21. Scheme VII) (4.00 g. 17. 16 mmol) and 2-iodofIuorobenzene (Compound 
22. Scheme VO) (19.05 g. 85.82 mmol. 5.00eouiv) was heated to I76»C, at which time 
unactivated copper powder (15.0 g. 236 mmol. 13.8 equiv) was added portion-wise over 40 
m.n as the temperature was gradually raised to 190°C. After an additional 40 min at 190°C 
the nuxture was allowed to cool to rt and was filtered through a bed of Celite™ on a fritted _' 
glass funnel, rinsing with 250 mL ethyl acetate. Concentration under reduced pressure 
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afforded an oil which was shown by *H NMR to be composed of the desired Ullmann 
hetero-coupling product, along with some 2,2'-difluorobiphenyl, and a small amount of 
uncoupled methyl 2-bromo-5-fluorobenzoate. This crude product mixture was then 
dissolved in 60 mL THF, and the ester was hydrolyzed by treatment with a large excess of 
5 10% aqueous NaOH at reflux. After 24 h t thin layer chromatography (TLC) analysis 
indicated complete consumption of starting material, and the crude reaction mixture was 
neutralized to pH 4 with 1 N aqueous HC1. The reaction mixture was then extracted with 
ethyl acetate (150 mL), and the organic phase was washed with brine (50 mL), dried 
(Na2S04), and concentrated. Purification by silica gel chromatography (silica gel, 
1 0 hexanes/ethyl acetate, gradient elution) afforded 2.64 g (62%) of Compound 23 as a 

colorless, oily solid. Data for 23: *H NMR (400 MHz, CDCI3) 7.76 (dd, J = 9. 1 , 2.2, 
1H), 7.32 (m,3H), 7.26 (ddd,./ = 9.5,7.8, 1.8, 1H), 7.18 (ddd, J = 8.1,7.4,0.9, 1H),7.06 
(dd,7= 9.5,8.8, 1H). 



1 5 2.5-Difluorofluorenone (Compound 24. Scheme WW To a flame-dried 1 00 mL flask 

containing 3,2 f -difluoro-2-biphenic acid (Compound 23, Scheme VII) (2.00 g, 8.54 mmol) 
in 12 mL benzene was added SOCI2 (1.25 mL, 17.1 mmol, 2.00 equiv) and the mixture was 
heated to reflux for 90 min. The excess SOCI2 and benzene were removed by distillation at 
ambient pressure. Benzene (6 mL) and CH2CI2 (5 mL) were then sequentially added and 

20 removed by distillation. Anhydrous CH2CI2 (30 mL) was added and the mixture was 

cooled to -78°C. Trifluoroacetic acid (0.76 mL, 8.54 mmol, 1.00 equiv) was then added and 
the mixture was allowed to warm to rt overnight. The reaction mixture was poured into 100 
mL ice-water, rinsing with 50 mL CH2CI2. The layers were separated and the aqueous 
phase was extracted with an additional 100 mL CH2CI2 - The combined organic extracts 

25 were washed successively with sat'd aqueous NaHC03, water, and brine, dried (Na2S04), 
and concentrated under reduced pressure to give 1 .85 g (quantitative) of Compound 24 as a 
pale yellow solid. Recrystallization (ethanol) afforded Compound 24 as feathery pale 
yellow needles (mp 149-150°C, literature mp 147.5°C [Namkung et al., "Derivatives of 
Fluorene XX, Fluorofluorenes, V, New Difluoro-2-acetamidofluorenes for the Study of 

30 Carcinogenic Mechanisms", J. Med. Chenu 1965, «, 55 1 -554.]). 
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^y-Difluo^-^irroflMorgnonr (Compound M v^ . 2.5-Difluorofluorenone 

(Compound 24, Scheme VII) (0.200 g, 0.925 mmol) was added portion-wise to 0.40 mL 
fuming nitric acid at 0'C in a 5 mL round-bottomed flask. The ice bath was removed and 
the reaction mixture was gently heated to 50»C for 2 min with a water bath. The reaction 
5 mixture was then cooled to rt before the addition of 3.5 mL ice-water. The precipitated 
product was collected by vacuum filtration, yielding 232 mg (96%) of Compound 25 as a 
bright yellow solid (mp 207°C. literature mp 207-208X [Id,]), which was carried on to the 
next step without further purification. 

10 2 -Amino^ , 7-djfluoronuorcnonr fPomnonnrt g ^iffli s y j ft 4,7-Difluoro-2- 

nitrofluorenone (Compound 25, Scheme VII) (1.00 g, 3.83 mmol) was dissolved in 175 mL 
ethyl acetate and 10% palladium on carbon was added (10 mol%). The mixture was stirred 
under an atmosphere of hydrogen gas maintained by a balloon for 105 min, and was then 
filtered to remove the catalyst, rinsing with an additional 150 mL ethyl acetate, Removal of 
the solvent under diminished pressure yielded 885 mg (quantitative) of Compound 132 as a 
dark purple-red solid (mp 236»C, literature mp 234-235»C fid.]). Data for Compound 132 
1HNMR(400MH Z ,CDC, 3 ) 7.46 (dd, J = 8. 1 , 4.5, 1H), 7.29 (d,y = ,.5, ,H).7.„ (dd J 
-8.5,6.0, lH),6.79(d.y= 1.9. 1H), 6.42 dd, J = 10.9, 1.9. 1H), 3.99 (br s. 2H). 

5,8-PifluonH ?-dih Y dro-2,2 ^rimethvl-lO-oxoin^r , o., l TM - oHne , Q ^ 

Scheme VI wh^BjjB^E^ RMf \ -C-Q ) : This compound was prepared 
according to General Method 3 (EXAMPLE 1 6) from Compound 132 ( 1 .0 g. 4.6 mmol) to 
afford 5.8^fluorxM.2-dihydro^^ 

of Scheme VI, where R 2. r5 =F , R 3-4 r 6 sH) . Data for 5,8-difluoro- 1 ,2-dihydro-2,2 4- 
trimethy|-l0K,xoindeno[l,2-g]quinoline: Rf = 0.49 (silca gel, hexane/EtOAc, 3: 1) 1 H 
NMR (400 MHz. acetone-d 6 ) 7.50 (dd, J = 8.1. 4.6, 1 H). 7.27 (m. 2 H), 6.73 (s. 1 H). 6 03 
(brs. 1 H).5.47(s, 1 H), 2.16 (dd, 7 a 7.1, 1.5.3H), 1.29(s.6H). 

General Method 4: Reduction of 3 fluorenone fstn.rmre 19 nf s,h v j uo, ,n.h y ^ Y . 

2,2,4-trimethYlinrirnor 1 .2-rlnuinolinr (stn,^ ? /i nf m To a flame dried 25- 

mL r.b. flask equipped with a magnetic stir bar was added structure 19 dissolved in 
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anhydrous CH2CI2 (0.05-0.1 M). The resulting purple solution was cooled to -78°C and to 
it was added DIBA1-H (1.0 M in hexane, 3-4 equiv) under a blanket of N 2 . The resulting 
light yellow solution was stirred at -78°C for 30 min and to it was then added an excess of 
NaSO4-10 H2O (10-20 equiv). The resulting suspension was warmed to rt during which 
time the solution became a thick white gel. After stirring for 45 min, the gel was partially 
dissolved with EtOAc, filtered, and washed repeatedly with EtOAc. The ethyl acetate 
washes and filtrate were combined and concentrated under reduced pressure to afford 
structure 20. 



5,8-Pjfluor9-l .2 , -dihYdrO-|0-hvdroXVl-2.2.4-trimethvlind e nnn ,2. g lmiinnlin,. ( O^^.,.^ 
132, Scheme VII): Compound 132 was prepared according to General Method 4 from 
structure 19 (where r2,r5 =f , r3-4 ro^h) (46 mg, 0. 1 5 mmol) and DIBAI-H ( 1 .0 M in 
hexane, 0.5 mL, 3.2 equiv) to afford 29 mg (62%) of Compound 132 as an off-white solid. 
Data for Compound 132: Rf = 0.10 (hexane/EtOAc. 3: 1); *H NMR (400 MHz, acetone-d 6 ) 
7.54 (dd, J = 8.3, 5.0, 1 H), 7.24 (dd, J = 8.6, 2.3, 1 H), 7.06 (ddd, J = 1 1.3, 9.3, 2.5, 1 H), 
6.68 (s. 1H), 5.63 (br s, 1 H), 5.44 (d. J = 7.9, 1 H), 5.34 (s, 1 H), 4.79 (d, J = 8.0, 1 H), 
2. 1 6 (dd. J = 6.7, 1 .2, 3 H), 1 .27 (s 3H), 1 .25 (s, 3H). 



EXAMPLE 33 

7,9-Pffluo r o-| t 2^jhYdro-2.2,4-trirnethvl-10-oxoind e nnri ?-« > 1 0 uinoline (Compound 13S. 
structure 19. Scheme VT w here R2-3 r5 =H . r4,r6 =F y=rr>) 
This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 2- 
amino-6.8-difluoro-9-fluorenone (750 mg, 3.2 mmol) to afford 29 mg (2.9%) of Compound 
135 as a bright purple solid. Data for Compound 135: Rf = 0.57 (silica gel, hexane/EtOAc, 
3: 1). lH NMR (400 MHz, acetone-d6) 7.46 (s, 1 H), 7.22 (dd, J = 8.5, 1.9. 1 H), 6.76 (s. 1 
H), 6.68 (ddd. J = 9.6, 5.8, 2.3, 1 H), 5.89 (br s, 1 H), 5.52 (s. 1 H), 2.06 (s, 3 H), 1.30 (s, 6 
H). 



WO 96/19458 



PCTAJS9S/16096 



125 



EXAMPT.F34 

7,9-Djfluoro-l,2-dihvdnvir^^ „ 

?33, structure 20. Scheme TV. where R2-3 R 5 gH . R4 r^f Y ^ H n M] 

In a 25 mL r.b. flask equipped with a magnetic stirring bar was dissolved Compound 135 

5 (EXAMPLE 33) ( 1 0 mg. 32 umol) in 6 mL anhydrous CH 2 C1 2 . The solution was cooled tc 
-78»C and then DIBALH (0.5 mL, 1.0 M in hcxanes) was added. The solution was stirred 
for 30 min, and then Na2SO4-10H2O (150 mg) was added. Upon warming to rt, the 
suspension congealed to a viscous white gel which was washed with ethyl acetate (4 x 30 
mL) and concentrated to afford 9.3 mg (92%) of Compound 133 as an off-white solid. 

0 Data for Compound 133: lH NMR (400 MHz, C6D 6 ) 7.40 (s, 1 H), 7.09 (dd, J = 8.7. 2. 1 , 
1 H), 6.84 (s, 1 H), 6.55 (ddd. J = 10, 5.7, 2.0, 1 H), 5.65 (s, 1 H), 5.31 (s, 1 H), 4.54 (d. J 
= 8.5. 1 H), 2.00 (d, J = 1.0. 3 H), 1.28 (s. 3 H). 1.26 (s, 3 H). 



EXAMPLE 35 

15 7,lQ-Piflvoro-l t 2-djhvdro-2,7 4-trimethvl-5-oxoindennf2.1-fl q . , inolin e (C^r ™™* 
structure 17 of Sgfeme. IV, wh.m r2 R 5 =F g 1 R 2-4 R 6 =H x =r=n) 
This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-4,7-difluoro-9-fluorenone (Compound 132, Scheme VII) (1.0 g, 4.6 mmol) to afford 
22 mg ( 1 .6%) of Compound 134 as a purple solid. Data for Compound 134: R f = 048 

20 (silica gel, hexane/EtOAc. 3: 1); lH NMR (400 MHz, acetone-d6) 7.47 (m, 1 H). 7.24 (m. 2 
H).6.52(d,J = II. lH).6.12(brs, 1 H).5.66(s. 1 H),2.25(d,/= 1.5,3 H), 1.27 (s, 6H). 

EXAMPLES 

8-F1uoro-1.2-dihYdnv? 7 4-trimethvl-lQ-OXoindennf 1 9-ol ^ jnoline ^nmpnnnH ^ 

25 Structure 16 of Scheme TV. w here R2-4 r6 =H , R5-p y =r=n> 

To a dry 250-mL r.b. flask equipped with a magnetic stir bar and a water-cooled condenser 
was added 2-amino-7-fluorofluorenone (5.00 g. 23.5 mmol). along with iodine (- 15 mg) 
and mesityl oxide (20 mL. 0. 175 mol). The resulting red solution was heated at reflux with 
constant stirring for 2 days. The reaction was followed by TLC (20% ethyl acetate/hexane). 

30 After cooling to rt, the crude product mixture was concentrated and purified by silica gel 
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chromatography (400 mL silica, hexane) which afforded an impure sample of Compound 
137. Repurification by silica gel chromatography (hexanes) afforded 64 mg (1%) of 
Compound 137. Data for Compound 137: *H NMR (400 MHz, acetone-d6) 7.53 (m, 
1H), 7.36 (s, 1H), 7.21 (dd. 7 = 10, 8. 1H), 7.16 (dd. 7 = 10, 8, 1H), 6.78 (s. 1H), 5.66 (br s, 
5 1 H), 5.5 1 (s, 1 H), 2.04 (s, 3H). 1 .29 (s, 6H). 



EXAMPLE 37 

8-Fluoro-l ^-dihvdro-10-hvdroxv-2^.4-trimethvlindenof1 .2-glQuinoline (Compound 136. 
structure 16 of Scheme I V. where R*=H. R S =F. X=CHOm 

1 0 This compound was prepared according to General Method 4 (EXAMPLE 34) from 

Compound 137 (18.2 mg, 0.05 mmol) and DEBALH (1.0 M in hexanes, 0.2 mL) to afford, 
after purification by PTLC (1000 urn silica, 19/1 hexane/EA) 0.9 mg (5%) of Compound 
136 as a white solid. Data for Compound 136: ! HNMR (400 MHz, acetone-d6) 7.52 (m, 
1H). 7.37 (s, 1H,), 7.21 (dd, 7 = 8, 2.4. 1H), 7.02 (ddd, 7 = 16, 8. 2.4, 1H), 6.77 (s, 1H), 

15 5.38 (d, 7 = 1 2, 1 H), 5.37 (s, 1 H,), 5.3 1 (br s. 1 H). 4.59 (d, 7=8,1 H), 2.03 (d. 7 = 1 .2, 3H), 
1.28 (s, 3H), 1.26 (s,3H). 



EXAMPLE 38 

7-Fluoro- 1 .2-dihvdro-2.2.4-trimethvl-8-nitroindenor 1 .2-glquinoline (Compound 138. 

20 structure 16. Scheme IV. where r2-3.r6 = H R 4 =F. r5 = NCfr X=CHo^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-6-fluoro-7-nitrofluorene ( 1 .00 g, 4.00 mmol) to afford 98 mg (8%) of Compound 138 
as a bright purple solid. Data for Compound 138: Rf = 0.23 (silica gel, hexane/EtOAc, 
3:1); lH NMR (400 MHz, acetone-d6) 8.13 (d,7 = 8.3. 1 H). 7.66 (d. 7 = 12, 1 H), 6.64 

25 (s. 1 H), 5.47 (s, 1 H), 3.85 (s, 2 H), 2.77 (d, 7 ■ 1 .0. 3 H), 1 .36 (s, 6 H). 
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EXAMPLE 3Q 

frCh|pro-l,2-dihvdrp-J()-hvd^ 

Structure 20, Scheme VI. where r2=c\. x=THOFn 

A solution of 2-amino-4-chloro-9-fluorenoI (300 mg, 1 .30 mmol), I 2 (- 1 mg) and acetone 
(20 mL) was heated in a sealed tube at 100°C for 16 h. To the cooled reaction mixture was 
added Celite™ (0.5 g), and the slurry was concentrated in vacuo to afford a free-flowing 
powder which was purified by SGC (230-400 mesh. 2.5 x 15 cm) using a 10-100% 
EtOAc:hexane gradient to afford 2.6 mg (1%) of Compound 139 as a white solid. Data for 
Compound 139: Rf = 0. 1 4 (silica gel, 25% EtOAc:hexane); lH NMR (400 MHz, acetone- 
do) 8.18(d.J = 7.7, 1 H), 7.78 (t, J = 7.9, 1 H), 7.52 (d, J = 7.8, 1 H), 7.19 (t, /= 7.8, 1 
H), 6.90 (s. 1 H), 5.70 (br s, 1 H). 5.50 (s. 1 H), 5.40 (s, 1 H), 4.59 (d, J = 8.5, 1 H), 2.35 ( s , 
3 H), 1.32 (s, 3 H) and 1.21 (s. 3 H). 

EXAMPLE 40 

6-F)uoro-1 1 2-dihYdr(>.2,2.4-tri m ^ 

structure 19. Schema VI. where R2 r4-6- H r3= F y^rv^ 

This compound was prepared from 5-fluoro-2-nitrofluorenone (1 .0 g. 4.1 mmol) in two 
steps in the manner previously described for Compound 123 (EXAMPLE 24), affording 
0.74 g (61%) of Compound 140 as a dark purple solid. Data for Compound 140: *H NMR 
(400 MHz, CDCI3) 7.33 (s. 1H). 7.26 (m. 3H). 6.75 (s. 1H), 5.45 (s, 1H), 3.96 (br s, 1H), 
2.05 (d, J =1.5, 3 H), 1.31 (s, 6H). 



EXAMPLE 41 

6-Fly9ro-l , ? r -dthYdro-10-hvdPOxv-2.2.4-trimethvlind ft nnri ^ o uinoHn* rPo m , a m 

25 structure 20. Schema VI u, hr re R 2 R 4-6 = p | R 3 =F x =rH om 

This compound was prepared by General Method 4 from Compound 140 (0.30 g, 1 .0 mmol) 
to afford 0.25 g (84%) of Compound 141 as a pale reddish-purple solid. Data for 
Compound 141: lH NMR (400 MHz, CDC1 3 ) 7.49 (s. 1H), 7.32 (d, J = 7.3. 1 H), 7.12 (dt, 
.7=7.8,4.8, 1 H), 7.00 (dd, J = 9.8, 8.3, I H).6.71 (s, lH).5.47(s, 1H). 5.37 (d.7 = 1.2, 1 
30 H). 3.88 (br s, 1 H), 2.06 (d. / = 1 .2. 3 H), 1 .3 1 (s, 3 H). 1 .30 (s, 3 H). 
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EXAMPLE 42 

5.8-Difluoro- 1 ,2-dihvdtO-2.2.4-trimethvl- 1 (Mtrifluoroac etoxvlindenof 1 ,2-glauinoHne 
(Compound 142. structure 16. Scheme IV. where r2.r5= F, r3.r4 r6=h. X=CHOCOCF^ 
To a flame-dried 25 mL r.b. flask containing S^-difluoro-l^-dihydro-lO-hydroxy^^ 
trimethylindeno[l,2-g]quinoline, Compound 132, EXAMPLE 32, (15.0 mg, 0.048 mmol) in 
2 mL dichloromethane at 0°C was added trifluoroacetic anhydride (10 mL, 0.071 mmol, 1 .5 
equiv) and 4-W,N-dimethylaminopyridine (18.0 mg, 0.147 mmol, 3.0 equiv), and the 
mixture was allowed to stir for 10 min. The reaction mixture was then transferred to a 
separatory funnel with ethyl acetate (20 mL), pH 7 potassium phosphate buffer (10 mL) was 
added and the layers were separated. The organic phase was dried (Na 2 S0 4 ) and 
concentrated under diminished pressure. Purification by flash column chromatography 
(silica gel, hexanes/ethy] acetate, gradient elution) afforded 14.1 mg (76%) of Compound 
142 as a light yellow oily solid. Data for Compound 142: *H NMR (400 MHz, CDCI3) 
7.59 (dd, 7=8.4. 5.0, 1H), 7.15 (dd,/ = 8.2, 2.4, 1H), 7.09 (dt, J = 8.8, 2.5, 1H), 6.64(s, 
1H), 6.47 (s, 1H), 2.19 (dd, J = 6.7, 1.2, 3H), 1.29 (s, 3 H), 1.28 (s, 3 H). 

EXAMPLE 43 

6-(3 f 5-PifluorophenYl)- 1 ,2.3.4-tetrahvdro-2.2.4-trim e th vlQ U inoliTi e (Compound 143. 
structure 5 of Scheme 1 where R 1 =3.S-diflu oro D h e nvn: 

A dry 10 mL r.b. flask was charged with Compound 147 (EXAMPLE 47) ( 1 7.4 mg, 0.06 
mmol) and 0.3 mL ethyl acetate. To this solution was added 10% Pd/C (20 mg). The 
reaction mixture was stirred under an atmosphere of hydrogen for 1 h. The reaction was 
purged with nitrogen until all of the hydrogen had been removed from the flask. The 
product mixture was filtered through a plug of cotton and Celite™ to remove the solids, 
rinsed with ethyl acetate (50 mL) and concentrated. The crude material was purified by 
HPLC (reverse phase, ODS semi-preparatory column, 85% methanol/water, 3.0 mL/min). 
The major peak was isolated and identified as Compound 143 (3.5 mg, 20%) by NMR. 
Data for Compound 143: *H NMR (400 MHz, methanol^) 7.38 (d, J = 2.3, 1H); 7.20 
(dd, J = 8.5, L6, 1H); 7.09 (m, 2H); 6.72 (m, 1H); 6.56 (d f J = 8.2, 1H); 2.96 (m, 1H); 1.79 
(dd, J = 12.9, 5.8, 1H); 1.39 (m, 4H); 1.24 (s, 3H); 1.17 (s, 3H). 
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EXAMPLE 44 

-Dihvdro-2.2.4-trimethvlindolor3.2.g1q ninolinerComno»riri 144 ct 
TV. where Rl-6=H V-Mffl 

5 2-Aminocarha*Ole (structure IS of Scheme IV. where R 1 ~ 5=H. X=NHV 2-Nitrocarbazole 
[Mendenhall, G. D.; Smith, P. A. S. Org. Syn. Coll. Vol. 5 1973, 829, the disclosure of 
which is herein incorporated by reference] (structure 14 of Scheme IV, where RJ-6=H, 
X=NH) (1 .0 g, 4.7 mmol) in 50 mL of ethyl acetate was hydrogenated over 10% Pd/C (50 
mg) under an atmosphere of hydrogen for 1 .5 h at rt giving, after filtration through Celite™, 
10 840mg (100%) of 2-aminocarbazole. Data for 2-aminocarbazole: 1 H NMR (400 MHz, 
CDC1 3 ) 7.94 (d. J » 9.0, 1H), 7.83 (d, J = 8.0, 1H), 7.80 (br s. 1H), 7.35 (m, 2H), 7.15 (dd, 
/ = 8.2, IH), 6.67 (d, J = 1 .8, 1H), 6.58 (dd, J = 9.0. 1.8, 1 H). 3.73 (br s. 2H). 

1,2-PihYdro-?,? 4-rrimethvlindolo,3.2.gloumnlin ft r C ompounri 144, structure 16 nf^ ^ 
1 5 IV ' wh Cre R 1 '^H, X=NH); A solution of 2-aminocarbazole (structure 15 of Scheme IV, 
where Rl-6=H, X=NH) (840 mg, 4.7 mmol) in 10 mL of acetone and one crystal (10 mg) of 
iodine was heated at 100°C for 14 h in a sealed tube. The acetone was removed in vacuo to 
afford a dark oil which was purified by silica gel chromatography (silica gel, hexane/ethyl 
acetate, 8:2) to afford 738 mg of Compound 144 and 121 mg of 1.2-dihydro-2,2,4- 
20 trimethylindolo[2,3-/]quinoline (structure 17 of Scheme IV, where Rj-6=H, X=NH) (71% 
combined yield). Data for Compound 144: *H NMR (400 MHz, CDCI3) 7.90 (d, J = 8.0, 
lH);7.80(brs, 1 H), 7.66 (br s, 1H),7.23 (br s, 2H), 7.12 (m, 1 H), 6.30 (br s, lH),5.32(br 
s, IH), 3.75 (br s, IH). 2.13 (s. 3H). 1.39 (s, 1H). 



25 



30 



EXAMPLE 4S 

5-Eth Y l-l,2-<lihYdro-2,2,4-nimethYlindolor2.3-r1 a uinoline rr o mDOun d 14S structure 29 r>f 
Scheme VTIT. where R 1-6=H. R7=Ert 

To a suspension of sodium hydride (60% in mineral oil, 16 mg, 0.405 mmol) in 1 mL of 
THF at 0°C was slowly added 1.2-dihydro-2.2,4-trimethylindolo[2,3-/] quinoline (structure 
28 of Scheme VIII, where R 1 -6=H) (30 mg, 0. 1 1 6 mmol) in 1 mL of THF and the resulting 
mixture was stirred at 0°C for 30 minutes. Iodoethane (9.3 mL, 0.1 16 mmol) was added 
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dropwise via a microsyringe and the reaction mixture was brought to rt and stirred for 16 h. 
The reaction was quenched with 1 mL of water and extracted with 10 mL of ethyl acetate. 
The organic phase was dried (Na2S04) and concentrated in vacuo to a residue that was 
purified by flash chromatography (silica gel, hexane/ethyl acetate, 9:1) which gave 27 mg 
5 (81%) of Compound 145. Data for Compound 145: *H NMR (400 MHz, CDCI3) 7.8 1 (d, 
7 = 7.1, 1H),7.63 (d, 7 = 8.1; 1H); 7.34 (d, 7 = 8.0, 1H); 7.25 (brs, 1H); 7.12 (apparent t, 7 
= 7.4, 1H); 6.51 (br s, 1H); 5.38 (br s, 1H); 4.25 (q, 7 = 7.0, 2H); 4.22 (br s, 1H); 2.16 (s, 
3H); 1.26 (s, 6H); 0.91 (t, 7 = 7.0, 3H). 

10 SAMPLE 46 

6-f3-Chlorophenvn-K2-dihvdro-2.2.4-trimethvlQuinoline (Compound 146. structure 4 of 
gcfreme n t where Rl=3-chlorophenyl) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (91 mg, 0.29 mmol) and 3-bromochlorobenzene (33.6 mg, 0.29 mmol). The 

15 crude product was isolated and purified by silica gel chromatography (50 mL silica, 5% 
ethyl acetate/hexane) and PTLC (reverse phase, 1000 \xm plate, 95% methanol/water) to 
yield 54 mg (81 %) of Compound 146. Data for Compound 146: *H NMR (400 MHz, 
acetone-d6) 7.56 (d, 7 - 4.0, 1H); 7.50 (d. 7 = 8.0, 1H); 7.34 (apparent t, 7 = 8.0, 1H); 7.31 
(d, 7 = 4.0, 1H); 7.24 (dd, 7 = 8.0. 4.0, 1H); 7.23 (dd, 7 = 8.0, 4.0, 1H); 6.57 (d, 7 m 8.0, 

20 1H); 5.60 (s, 1H); 2.03 (s, 3H); 1.27 (s, 6H). 

EXAMPLE 47 

6-(3-5-DifluorophenvlVL2>dihvdro»2>2>4-trimethvlquinoline (Compound 147, structure 4 of 
Scheme II. where R*=3.5-difluorophenvn 

25 This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (59.7 mg, 0.19 mmol) and l-bromo-3,5-difluorobenzene (21.6 mL, 0.19 
mmol, Lancaster) a crude reaction mixture was isolated and purified by HPLC (reverse 
phase, semi-preparative column, 85% methanol/water) to yield 5.6 mg of Compound 147 
and 0.9 mg of Compound 148 (EXAMPLE 48) (8% combined yield). Data for Compound 

30 147: *H NMR (400 MHz, acetone^) 7.34 (d, 7 = 2.2, 1H); 7.28 (dd, 7 = 8.4, 2.3, 1H); 
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7.19 (m,2H); 6.80 (m. 1H); 6.57 (d, J = 8.3. lH);5.47(s, IH); 5.38 (s, IH); 2.04 (s. 3H) 
128 (s,6H). 

EXAMPLE Att 

5 

6^3-FluprQpbCTWlH.2shhydr<>-? 2 ,4-trimethv l nuin olme (CnmnnnnH i 48 stn.m.^ a. n r 
Scheme n wh«» re R^-flnorophenvn 

This compound was obtained along with Compound 147 as described above (EXAMPLE 
10 47). Data for Compound 148. 1h NMR (400 MHz, acetone-d 6 ) 7.45 (d, J = 8.0. IH); 
7.35 (m, 2H); 7.26 (dd, J = 7.7, 2.2, IH); 7. 10 (d, J = 2.0, IH); 7.03 (dd, J = 8. 1, 2.0. IH); 
6 54 (d, J = 8.2, IH); 5.35 (s, IH); 5.29 (s, IH); 1.97 (s, 3H); 1.28 (s, 6H). 



15 



EXAMPI-F 49 

Juinoline 



n. where R l=4- pv ridvh 



20 



25 



This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (23.8 mg, 0.07 mmol) and 4-bromopyriduie hydrochloride (14.5 mg, 0.07 
mmol, Aldrich). The crude product was isolated and purified by silica gel chromatography 
(75 mL silica. 5% ethyl aceute/hexane) and recrystallized twice (hexane/CH 2 Cl2, then 
Et 2 0) to afford 7.3 mg (40%) of Compound 149. Data for Compound 149: *H NMR 
(400 MHz. acetone^) 8.59 (d, J = 6.0, 2H); 7.55 (m, 2H); 7.45 (d, J = 2.2, IH); 7 40 (dd, 
J - 8.3. 2. 1, IH); 6.60 (d, J = 8.2, IH); 5.40 (s, IH); 2.06 (s, 3H); 1 .30 (s, 6H). 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (81.4 mg, 0.26 mmol) and 3-bromobenzonitrile (46.6 mg, 0.26 mmol, 
Lancaster). The crude product was isolated and purified by silica gel chromatography (75 
mL silica, 5% ethyl acetate/hexane) to afford 51.6 mg (74%) of Compound 150 as pale 
5 yellow crystals. Data for Compound 150: *H NMR (400 MHz, acetone-d6) 7 94 (d, J = 
1.1, 1H); 7.88 (m, 1H); 7.56 (m, 2H); 7.38 (d, J = 2.2, 1H,); 7.31 (dd, .7 = 8.3, 2.2, 2H); 
6.59 (d, J = 8.3, 1H); 5.42 (s, 1H); 5.38 (s, 1H); 2.01 (s. 3H); 1.28 (s, 6H). 



10 



EXAMPLE 51 



6.f3.5-DichloroDhenvlV1.2-dihvdro-2.2.4-trimethvlquinoline (Co mpound 1S1 structure 4 of 
Scheme II. where R*=3 5-dichlorophenvh 



This compound was prepared according to General Method 2 (EXAMPLE 9) from 
15 Compound 9 (40.4 mg, 0.13 mmol) and l-bromo-3,5-dichlorobenzene (28.7 mg, 0.13 mmol, 
Aldrich). The crude product was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl acetate/hexane) to afford 32 mg (79%) of Compound 151 . Data for 
Compound 151 : *H NMR (400 MHz, acetone-d6) 7.53 (d, J = 1 .8, 2H); 7.34 (d, J - 1 .8, 
1H); 7.27 (m, 2H); 6.57 (d, J = 8.3, 1H); 5.38 (s, 1H); 2.04 (s, 3H); 1 .28 (s, 6H) 

20 

EXAMPLE 52 



6^2.3-DifluorODhenvlV1.2-dihvdro-2.2.4-trimethvlQuinoline (Compound 1S2 structure 4 of 
Scheme II. where R 1=2. 3-difluorophenvn 

25 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (28.7 mg, 0.09 mmol) and l-bromo-2,3-difluorobenzene (10 uL, 0.09 mmol, 
Aldrich). The crude product was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl acetate/hexane) to afford 16 mg (62%) of Compound 152. Data for 
30 Compound 152: *H NMR (400 MHz, acetone-d6) 7.21 (m, 5H); 6.57 (d, J = 8 3, 1 H); 
5.37 (s, 1H); 1.99 (s, 3H); 1.28 (s, 6H). 



WO 96/19458 



PCT/US95/I6096 



133 



EXAMMJCM 



L 2-Dft Y <»rP-2 7 4-trimfthYl-6-fpen t< »fluorOPh P pvl>m,inoKn ft tr™^ f S3 ^..^ , rf 
5 Scheme n where R *=p^t afl U oropheii V l) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (55.3 mg, 0. 1 7 mmol) and 1-bromopentafluorobenzene (21 .7 mL, 0. 1 7 mmol 
Lancaster). The crude product was isolated and purified by silica gel chromatography (75 
10 mL silica. 5% ethyl acetate/hexane) to afford 2.5 mg (5%) of Compound 153. Data for 
Compound 153 1 H NMR (400 MHz, acetone-d 6 ) 7. 1 1 (d, J = 1 .2. , H ); 7.03 (dd J = 
8 0, 1.6, lH);6.60(d,J=8.3. 1H); 5.57 (s, 1H); 1.95 (s,3H); 1.29 (s.6H). 

EXAMP1 F Sd 

15 

1 . 2-DihYdro-? ? 4-tripirthy) 6 r^trifiuoroar^^nhenviy .in^n, r ~nm m<l H I 
structure 4 of Sf hepie If where R ^trifl^ ^i ^^ 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (49.1 mg, 0.15 mmol) and 4'-bromo-2,2,2-trifluoroacetophenone (23 5 uX 
0.15 mmol, Aldrich). The crude product was isolated and purified by silica gel 
chromatography (75 mL silica, hexane) to afford 50 mg (94*/.) of Compound 154 Data for 
Compound 154. 1 H NMR (400 MHz, acetone-**) 8.06 (dd, J = 8.5, 0.8, 2H.); 7 80 (dd 
J = 8 6, 1 .7, 2H); 7.41 (m, 2H); 5.41 (s. 1H); 4.97 (s. 1H); 2.04 (s. 3H); 1.27 (s. 6H) 

EXAMPLE .«« 

L2-DihYdro-2 7 4-trimethyl-6-n 3.pYTiTn»d-5-Y|) m ,i noHne <C m nA l«« , rf 

Scheme n p 1=3 s.py^in;^ 



30 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (74.4 mg, 0.23 mmol) and 5-bromopyrimidine (37.1 mg, 0.23 mmol, Aldrich). 
The crude product was isolated and purified by recrystallization (Et20/hexanes) to afford 2. 1 
mg (4%) of Compound 155. Data for Compound 155: *H NMR (400 MHz, acetone-d6) 
5 8.97 (s, 1H); 8.94 (s, 2H); 7.39 (d, J = 1 9, 1H); 7.32 (dd, J = 8.4, 2.2, 1H); 6.63 (d, J = 
8.3, 1H); 5.39 (s, 1H); 2.05 (s, 3H); 1.29 (s, 6H). 

EXAMPLE 56 

10 6^3>Cvanophenv1VL2.3.4>tetrahvdro>2.2.4>trimethvlQuinoline (Compound 156. structure S 
of Scheme I where R^-cvanophenvn 

A dry 10 mL r.b. flask was charged with Compound 150 (EXAMPLE 50) (16.7 mg, 0.06 
mmol) and 0.5 mL ethyl acetate. To this solution 10% Pd/C (20 mg) was added. The flask 

15 was stirred under an atmosphere of hydrogen for 1 h. The reaction was then purged with 

nitrogen until all of he hydrogen had been removed from the flask. The product mixture was 
filtered through a plug of cotton and Celite™ to remove the solids, rinsing with ethyl acetate 
(50 mL). The crude material was purified by HPLC (reverse phase, ODS semi-preparatory 
column, 85% methanol/water, 3.0 mL/min). The major peak was isolated and identified as 

20 Compound 156 (1.8 mg, 1 1%) by NMR. Data for Compound 156: *H NMR (400 MHz, 
acetone-d6) 7.93 (d, J= 1.3, 1H); 7.88 (m, 1H); 7.55 (m, 2H); 7.51 (d, 7= 1.4, 1H); 7.28 
(dd, J = 8.7, 1.4, 1H); 6.59 (d, J - 8.4, 1H); 2.95 (m, 1H); 1.80 (dd, J = 12.8, 5 4, 1H); 
1.39 (m, 4H); 1.25 (s, 3H); 1.19 (s, 3H). 

25 EXAMPLE 57 

5.8-Difluoro-L2-dihvdro-2.2.^ f Compound 157. structure 

16 of Scheme IV. where R2=R*-R R3=R*=R*=K X=CH^ 



30 



4^>P)fl TO r^?-fhiorenamine (Namkung, M. J.; Fletcher,T. L.; Wetzel, W. H. Derivatives of 
Fhiorene. XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes for the Study of 
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10 



Carcinogenic Mechanisms. J. Med. Chem. 1965. *, 55 1-554, the disclosure of which is 

herein incorporated by reference). To a 25 mL round-bottomed flask containing 4,7- 

difluoro-9-oxo-2-fluorenamine (EXAMPLE 32) (158.5 mg, 0.686 mmol) in 4.25 mL glacial 

acetic acid was added red phosphorous (425 mg, 13.7 mmol, 20 equiv) and 57% aqueous HI 

(0.5 1 mL). The mixture was heated to reflux for 40 h, then evaporated to near-dryness by 

distillation. Boiling water (5 mL) was added, and the hot mixture was filtered Upon 

addition of 10% NH4OH (20 mL), a white precipitate formed, and was filtered, washed with 

water, and dried under vacuum to afford 127 mg (85%) of 4,7-difluoro-2-fluorenamine as a 

white solid, mp 1 19-120»C (lit. mp 1 19.5-12PC). Data for 4,7-difluoro-2-fluorenamine: 'H 

NMR (400 MHz, CDCI3) 7.70 (dd, J = 8.4, 5.2, 1 H), 7.15 (dd, J = 9.0, 2.0, 1 H), 7 03 

(appdt,J= 9.0, 2.0. 1H), 6.63 (S.1H), 6.39 (dd,y= 1 1.6, 1.7, 1 H), 3.83 (s, 2 H) 3 80 
(br s, 2 H). 

S.S.PjfluorQ.j ?-dihYdro-7 ^4-trimethvlind«iori 2-«>l T .;n»Hp> f Con,pn,.nH i«7 
16ofSchem f rV ^rcRH^F HHVHtMf y =rH2) This compound was prepared • 
by General Method 3 from 4,7-difluoro-2-fluorenamine (127 mg, 0.58 mmol). Purification 
by flash column chromatography (silica gel, hexanes / ethyl acetate, gradient elution) 
afforded 42 mg (24%) of the less polar angular Compound 158 (EXAMPLE 58) as a yellow 
oil, along with 63 mg (36%) of the more polar Compound 157 as a white solid. Data for 
20 Compound 157: i H NMR (400 MHz, CDCI3) 7.68 (dd,, J = 8.4. 5.3 1 H 9-H), 7. 12 (dd. 
J = 8.8. 2.3, 1 H, 6-H), 7.00 (apparent dt, 7-9.1, 2.3, 1 H. 7-H), 6.44 (s, 1 H, 1 1-H), 
5.30 (s, 1 H. 3-H). 3.86 (br s, 1 H, Nfl), 3.78 (s, 2 H, 10-H), 2.22 (dd, J = 6.7, 1.5. 3 H . 4- 
CH 3 l 128 [s, 6H, 2-{C# 3 )2]. 



15 



25 



30 



EXAMPLE S* 



i . io.mm^ ?-dihvdro-2 2 4-trimethvlindenor? l-/lnuinnii n ^r»^ ,, nd m gtn ,^ , r 
17 of Scheme IV wh^R^ Rg^p R 3^4=^6^ y=rHl> 

Compound 158 was obtained along with Compound 157 as described above (EXAMPLE 
57). Data for C mpound 158: *H NMR (400 MHz, CDCI3) 7.69 (dd, J = 8.3, 5.3, 1 H. 6- 
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H), 7. 1 1 (dd, J - 8.7, 2 4, 1 H, 9-H), 7.09 (apparent dt. J = 9. 1 , 2.4, 1 H, 7-H), 6.23 (d, J 
= 11.0, 1 H, 11-H), 5.34 (s, 1 H, 3-H), 4.08 (s, 2 H, 5-H), 3.84 (br s, 1 H, N//), 2.23 (s, 3 

H, 4-C// 3 ), 1.26 [s, 6 H, 2-(C# 3 )2] 

I. 2-Dihvdro-2.2.4-trimethvl>S^umarinor3.4-/lauinoline (Compound 159. Scheme DO 

The intermediate 2-nitro-3,4-benzocoumarin was prepared by a modified literature 

10 procedure. Sfie J. Org. Chem., USSR., 15 (3), 503 (1979), the disclosure of which is 

herein incorporated by reference. To a flask charged with 2-biphenylcarboxylic acid (5 g, 25 
mmol) was added 7 mL of 70 % nitric acid and the resulting yellow slurry was stirred at rt 
for 30 min. To this slurry 20 mL of fuming nitric acid was introduced drop wise, giving rise 
to a clear yellow solution. The reaction mixture was stirred at rt for 1 5 h, and was then 

15 poured into ice water (100 mL). The crude mixture was extracted with ethyl acetate (3 x 60 
mL) and the combined extracts were washed with water (2 x 20 mL) and brine (2 x 20 mL). 
Removal of solvent under reduced pressure afforded a crude yellow solid, which was a 2: 1 
mixture of two regioisomers. The mixture of the dinitrobiphenylcarboxylic acids was 
dissolved in 80 mL of DMA and the solution was heated at reflux for 12 hours. The reaction 

20 was cooled to rt and diluted with 20 mL of water. The desired product precipitated from the 
solution upon standing at rt overnight. Filtration of the mixture afforded 2.9 g (50%) of 2- 
nitro-3,4-benzocoumarin, which was used directly in next reaction without further 
purification. 2-Nitro-3,4-benzocoumarin (2.9 g, 12 mmol) was dissolved in 600 mL of ethyl 
acetate and treated with 10% Pd/C (1 .0 g, 0.94 mmol) and stirred under a hydrogen balloon 

25 for 24 h. Filtration of the catalyst and removal of solvent afforded 2.2 g (86%) of 2-amino- 
3 ,4-benzocoumarin as a yellowish solid. An Ace-Thred pressure tube charged with 2-amino- 
3,4-benzocoumarin (2.2 g, 10.4 mmol), iodine (0.8 g, 3.1 mmol) and acetone (150 mL) was 
sealed. The tube was heated in an oil bath at 80-120 °C for 24 h and then cooled to rt The 
dark reaction mixture was concentrated under reduced pressure and the crude residue was 

30 purified by silica gel chromatography (hexane/EtOAc, 4/1) to give 1 .5 g (50%) of 

Compound 159 as a yellow solid. Data for Compound 159: mp 190-191 °C; ER (KBr) 
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3352, 2966, 2924, 1712, 1626, 1450, 1356, 1251, 1205; »H NMR (400 MHz, CDCl 3 ) 7.90 
(d. J = 7.8, 1 H), 7.78 (d, J = 8.4, 1 H), 7.38-7.22 (m, 3 H). 7.01 (d, J = 8.4, 1 H), 5.58 
(s. 1 H), 4.3 1 (br s, 1 H), 2. 12 (s, 3 H), 1.33 (s, 6 H); «C NMR (100 MHz, CDCI3) 160.3, 
150.5, 145.7, 132.4, 131.6, 128.4, 124.2, 122.0, 121.4, 121.2, 119.3. 118.4, 117.2. 50.8, 
29.9, 28.6; Anal. Calcd for C19H17NO2: C, 78.33; H, 5.88; N, 4.81. Found: C, 78.19; H. 
6.12; N, 4.52. 

EXAMPLE 60 

(fl/,S>5-Butvl- 1 .2-dihvdro-2.2.4-trimethvl-5^-chromenof 3 4-/lr 1 u inolme rrnmnound 1 60 
structure 32 of Sch^m* IX where R=»-hutvn 

GENERAL METHOD 5: Preparation of compounds of str u ctures 32 and 33 fr An 
Compound 1S9. This transformation involved a two step sequence: addition of a 
nucleophile (either a commercial reagent or prepared in situ from a metal-halogen exchange 
reaction), followed by reduction of the resulting cyclic hemiacetal. To a solution of an aryl 
bromide compound in THF (0. 1-0.3 M) at - 78 °C was slowly added 1 . 1 equiv. of «-BuLi 
(as a hexane solution) and the resulting reaction mixture was allowed to stir at -78°C until 
the anion was formed. A yellow solution (0.2-0.5 M) of Compound 159 in THF was 
cannulated into the above solution and the resulting dark red mixture was slowly allowed to 
warm As soon as the red color faded (around - 30 °C), the reaction was quenched with 
water to give a light yellow solution. The reaction mixture was extracted with ethyl acetate 
and the combined extracts were washed with brine. Removal of solvent under reduced 
pressure and purification of the crude residue on a silica gel column using a 1 3 mixture of 
ethyl acetate and hexane as eluents afforded the hemiacetal intermediate as a yellow oil. To 
a solution of the hemiacetal intermediate in dichloromethane (0. 1 M) at - 78°C was added 5- 
10 equiv of trifluoroacetic acid and triethylsilane (or, alternatively, 2-3 equiv of boron 
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triflu ride etherate and 5-6 equiv of triethylsilane) and the resulting slurry was allowed to 
warm to rt, giving rise to a dark green solution. The mixture was allowed to stir at rt or 
reflux in some cases, until the reaction went to completion. The reaction was then quenched 
with 5% NaOH (aq) and was extracted with ethyl acetate. The combined extracts were 
5 washed with brine and concentrated. The crude mixture was purified on a silica gel column 
using a 1 : 5 mixture of ethyl acetate and hexane as eluents, affording the desired product in 
moderate yield. A second silica gel chromatography was needed in several cases to remove 
the silane oxide and/or separate the isomers of structures 32 and 33 using a 1 :2 mixture of 
dichloromethane and hexane as eluents. 

10 (/?/S)-5-BuwH.2-dihvdro-2.2.^ (Compound 160. 

structure 32 of Scheme IX where R=n-butvH This compound was prepared by General 
Method 5 from n-BuLi (1.6 M, 0.2 mL) and Compound 159 (50 mg, 0. 1 7 mmol) to afford 
40 mg (7 1 %) of Compound 160 as a colorless oil. Data for Compound 160: IR (neat) 
3388, 2980, 1593, 1468 and 1435 cm-'; *H NMR (400 MHz, CDC1 3 ) 7.62 (d, J = 7.8, 1 

15 H), 7.44 (d, J = 8.3, 1 H), 7.14 (t, J = 7.8, 1 H), 6.98 (t. J = 7.8, 1 H), 6.92 (d, / = 7.8, 1 
H), 6.59 (d, / = 8.3, 1 H), 5.88 (dd, J = 9.8, 3.1, 1 H), 5.49 (s, 1 H), 3.88 (br s, 1 H), 2.25 
(s, 3 H), 1.90-1.79 (m, 1 H), 1.55-1.25 (m, 5 H), 1.28 (s, 3 H), 1.20 (s, 3 H), 0.84 (t, J = 7.3, 
3H). 

20 EXAMPLE 61 

<R/S)~l .2-Dihvdro-2^.4-trimethvU5-phenvl-5H-chromenor3.4-noui noline (Compound 161. 
structure 32 of Scheme IX. where RszohenvH 

This compound was prepared by General Method 5 (EXAMPLE 60) from bromobenzene 
(0. 1 5 mL, 1 .4 mmol) and Compound 159 (50 mg, 0. 1 7 mmol) to afford 1 5 mg (25%) of 
25 Compound 161 as a colorless oil, along with 6 mg (10%) of Compound 162 (EXAMPLE 

62). Data for Compound 161: *H NMR (400 MHz, CDCI3) 7.53 (d, J = 7.8, 1 H), 7.50 (d, 
J = 8.2, 1 H), 7.22-7.12 (m, 5 H), 7.00 (t, J = 7.8, 1 H), 6.92 (s, 1 H), 6.88 (t, J = 7.8, 1 
H), 6.83 (d, J = 7.8, 1 H), 6.69 (d, J = 8.2, 1 H), 5.46 (s, 1 H), 3.92 (br s, 1 H), 1 .99 (s, 3 
H), 1.29 (s, 3 H), 1.26 (s, 3 H). 

30 
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EXAMPLE 62 



10 



15 



20 



flquino|jne (Propound 162 structure 33 nf ggfegg g IX wh ^ p ^K-.,^ 
This compound (6 mg. 10%) was obtained along with Compound 161 as described above 
(EXAMPLE 61 ). Data for Compound 162: lH NMR (400 MHz, CDCI 3 ) 7.53 (d, 7 = 7 3 
1 H), 7.51 (d, J = 8.4, 1 H), 7.24-7.12 (m, 5 H), 6.97 (t. J = 7.3, 1 H). 6.87 (t, J = 7.3, I H) 
6.80 (d. J = 7.3, 1 H), 6.64 (s, 1 H), 6.59 (d, J = 8.4, 1 H). 4.93 (s, 1 H), 4.64 (s, 1 H) 4 09 
(br s, 1 H), 2.44 (d. J = 12.1. 1 H). 2.18 (d. / = 12.1. 1 H), 1.34 (s, 3 H) and 1.13 (s. 3 H). 

EXAMPLE 63 

(/^-5-r4-ChlorophenylH7^ 

C CompQund163 structure 32 of Scheme TV u,h» r R^-chlomph.nyp 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
bromochlorobenzene (1.4 g, 7 mmol) and Compound 159 (0.5 g. 1.7 mmol) to afford 0.27 g 
(40%) of Compound 163 as a white solid, in addition to 60 mg (9%) of Compound 164 
(EXAMPLE 64). Data for Compound 163: mp 139-140 °C; IR (KBr) 3371 , 2964, 1593 
1469. 1435 cm-'; l H NMR (400 MHz, acetone-d*) 7.59 (d, J = 7.8, 1 H). 7.56 (d,J = 8 4 
1 H).7.24(d,y= 9.1.2H).7.21 (d.7= 9.1, 2 H), 6.98 (t,y » 7.8, 1 H),6.92(s, 1 H) 
6.86 (t, J = 7.8. I H), 6.83 (d. J = 8.4. 1 H). 6.77 (d. J = 7.8. 1 H). 5.54 (br s, 1 H), 5.48 
(s. 1 H), 1 .99 (s. 3 H). 1 .26 (s, 3 H), 1 .24 (s. 3 H). 



25 



30 



EXAMPLE ltd 

(^5-f4-Ch)orophen Y |M , 2 , 3 4-t,rr a hYdro-2.2-dimrthvl-4-memv«i^n..^ r ^ nr , 
flqumoline (Compound 164. structure 33 nf S^fl M tX. wh^ P^ i^u^ 
This compound (60 mg. 9%) was obtained along with Compound 163 as described above 
(EXAMPLE 63). Data for Compound 164: lH NMR (400 MHz, CDC1 3 ) 7.53 (d, J = 7.7, 
1 H), 7.51 (d. J = 8.3. 1 H). 7.18 (d. J = 8.7. 2 H). 7.15 (d. J = 8.7. 2 H). 6.99 (t, J - 7.7 1 
H), 6.90 (t. J = 7.7. 1 H). 6.79 (d, J = 7.7. 1 H). 6.59 (s. 1 H). 6.58 (d. J = 8.3. 1 H), 4.93 
( s » 1 H), 4.59 (s, 1 H), 4.09 (br s, 1 H), 2.43 (d, J — 12.3, 1 H). 2.18 (d. 7= 12.3. 1 H) 134 
(s.3H) 1.13 (s. 3 H). 
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EXAMPLE 65 

f^y)-5-f4-F1uoroDhenvlV1.2Klihvdro-2.2.4-trimethvl-5Ww:hm menor3.4-fiqtiii 1 ^ ^ nr 
(Compound 165. stnicture 32 of Scheme IX. where R=4-fluoronhenvtt 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
5 fluoropheny Imagnesium bromide ( 1 .0 M in THF, 1 mL) and Compound 159 (30 mg, 0. 1 
mmol) to afford 15 mg (38%) of Compound 165 as a colorless oil. Data for Compound 
165: IR (KBr) 3360. 2962, 1707. 1601. 1506, 1469. 1221. 1 157 cm '; »H NMR (400 
MHz, acetone-de) 7.60 (d, J = 7.8, 1 H), 7.56 (d, J = 8.3, 1 H), 7.26 (dd. / = 8.7, 5.7, 2 H), 
6.98 (t. J = 8.7. 2 H). 6.97 (t. J = 7.8, 1 H), 6.92 (s. 1 H), 6.87 (t, J = 7.8, 1 H), 6.83 (d, J = 
10 8.3. 1 H), 6.76 (d. J = 7.8. 1 H). 5.54 (br s. 1 H), 5.47 (s. 1 H). 1 .99 (s, 3 H), 1 .26 (s, 3 H), 
1.24 (s. 3 H). 

EXAMPLE 66 

(/?/^-5-(4-AcetvlphenvlV1.2 ^ihvdro-2^.4-trimethvl-5tf-chromenof3.4-flQuino1ine 
IS (Compound 166. structure 32 of Sch eme IX. where R=4-acetv|phenvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from 2-(4- 
bromophenyl)-2-methyl-1.3-dioxane (219 mg, 1.0 mmol) and Compound 159 (30 mg, 0.1 
mmol) to afford 4.5 mg (10%) of Compound 166 as a colorless oil. Data for Compound 
166: 1H NMR (400 MHz, acetone-dfi) 7.83 (d. J = 8.3. 2 H). 7.60 (d, J = 7.6. 1 H). 7.57 
20 (d, J = 8.4. 1 H). 7.36 (d, J = 8.3, 2 H), 6.99 (s, 1 H), 6.98 (t, J = 7.6, 1 H), 6.89-6.79 (m, 
3 H). 5.56 (br s, 1 H), 5.50 (s, 1 H), 2.49 (s, 3 H), 2.00 (s, 3 H), 1.28 (s. 3 H), 1.25 (s, 3 H). 

EXAMPLE 67 

(/y5)-1.2-Dihvdrc^2.2.4-trimethvl-5-f4-rnethvln henvn-5f/.-chromenor3.4-nQuinnlin e 
25 (Compound 167. structu re 32 of Scheme IX. where R=4-methvlnhenvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromotoluene 
(171 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 15 mg (58%) of 
Compound 167 as a colorless oil. Data for Compound 167: IR (KBr) 3362. 2964, 1707, 
1593. 1469, 1437, 1259. 1 169 cm >; *H NMR (400 MHz. acetone-da) 7.58 (d, J = 7.9, 1 
30 H), 7.54 (d. J = 8.5, 1 H). 7.10 (d. J = 8.0. 2 H). 7.00 (d, J = 8.0. 2 H). 6.97 (t, J = 7.9. 1 
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H), 6.89 (s. 1 H). 6.84 (d. J = 7.9. 1 H), 6.81 (d, / = 8.5, 1 H), 6.75 (d, J = 7.9, 1 H). 5.47 
(bs, 1 H), 5.45 (s, 1 H). 2.19 (s, 3 H). 1.99 (s, 3 H ), 1.25 (s, 3 H). 1.23 (s, 3 H). 

EXAMPLE 68 

(TO- 1 ,?-PihYdro-5-f4-merhoxvphenvn-2.2.4-trim e thvl. S/ y-chromennn 4-flm.innli T . 
rCpinpowd 168, structure 32 of Scheme I X . where R=4-methoxvnh e nvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromoanisole 
(187 mg. 1 .0 mmol) and Compound 159 (10 mg, 0.03 mmol) to afford 2.5 mg (10%) of 
Compound 168 as a colorless oil. Data for Compound 168: *H NMR (400 MHz, acetone- 
do) 7.59(d,7= 7.7, lH).7.S4(d./ = 8.4, 1 H), 7.13 (d.J = 8.7. 2 H), 6.95 (t, J = 7.7, 
1 H), 6.87 (s. 1 H), 6.86 (d, J = 7.7. 1 H), 6.81 (d, J = 8.4. 1 H), 6.75 (d, J = 8.7. 2 H), 
6.74(t.7= 7.7, 1 H),5.47(brs. 1 H), 5.45 (s, 1 H), 3.69 (s, 3 H), 1.99 (s.3H), 1.25 (s, 3 
H), 1.23 (s, 3 H). 



EXAMPLE M 

(TO-1.2-Dihvdn>77 4-tTimethv^ 

flqujnoline (Compound 169. sjructure 32 ofgchemg IX. whet* k=a. 
rtrifluommPfhYDrfr^fY?) 

This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
20 bromobenzotrifluoride (130 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
afford 10 mg (35%) of Compound 169 as a colorless oil. Data for Compound 169: »H 
NMR (400 MHz, acetone-de) 7.61-7.56 (m, 4 H), 7.45 (d. / = 8.3. 2 H), 7.01 (s. 1 H). 6.97 
(d. J = 7.7, 1 H). 6.86 (t. J = 7.7, 1 H). 6.85 (d. J = 8.4. 1 H). 6.8 1 (d,J= 7.7, 1 H). 5.57 
(br s. 1 H). 5.49 (s, 1 H), 1.99 (s, 3 H ), 1.27 (s. 3 H). 1.25 (s. 3 H). 



EXAMPLE 7fl 

(TO-1.2-Pihydrp-2.2.4-trimrthv^^ 

(Compound 170. structure 30 of Schema TV where R=thio p h < .n.?. Y )) 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromothiophene ( 1 63 mg. 1 .0 mmol) and Compound 159 (8 mg. 0.03 mmol) to afford 1 . 1 
mg (1 1 %) of Compound 170 as a c lorless oil. Data for Compound 170: *H NMR (400 
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MHz, acetone-d6) 7.60 (d, J = 7.3, 1 H), 7.54 (d, J = 8.4, 1 H), 7.3 1 (dd, / = 5.0, 3.0. 1 
H), 7.08 (d, J = 5.0, 1 H), 6.98 (t, J = 7.3, 1 H), 6.93 (s, 1 H), 6.89 (t. / = 7.3, 1 H), 6.88 
(d, J = 3.0. 1 H), 6.79 (d, J = 8.1 , 2 H), 5.48 (br s, 1 H). 2.06 (s. 3 H). 1 .25 (s. 3 H). 1 .24 
(s. 3 H). 

5 

EXAMPLE 71 

r-V1.2-Dihvdro-2.2.4 -triiTiethvl-5-r4-methvlphenvlV5H-chroinenor3.4-nQuinoline 
(Compound 171. structure 32 of Scheme IX. where R=4-methvlphenvn 
This compound was prepared by optical resolution of Compound 167 via HPLC using a 
10 chiral column. Chiracel OD-R, using a 9: 1 mixture of methanol and water as the mobile 
phase. The optical purity of Compound 171 was determined by HPLC to be > 99% e.e.\ 
(a]2° D = -246(MeOH). 

EXAMPLE 72 

15 f.V5-f4-ChlorophenvlV1.2-dihvdro-2.2.4.trimethvl-5W-chromenor3.4-r1quinoline 
(Compound 172. structure 32 of Scheme IX. where R=4-chlorophenvl) 
This compound was prepared by optical resolution of Compound 163 via HPLC using a 
chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and water as mobile phase. 
The optical purity of Compound 172 was determined by HPLC to be > 99% e.e. ; [a] M D = - 

20 254 (MeOH). 

EXAMPLE 73 

(^^1.2-Dihvdro-2.2.4-triinethvl-S-(3-memvlphenvlV5W-chromenor3.4-r1ouinoline 
(Compound 173. structure 32 of Scheme IX. where R=3-methvlphenvl) 

25 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bromotoluene 
(171 mg. 1.0 mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 3.6 mg (19%) of 
Compound 173 as a colorless oil. Data for Compound 173: *H NMR (400 MHz. acetone- 
de) 7.59 (d. J = 7.8, 1 H). 7.54 (d, / = 8.4. 1 H), 7.10-6.94 (m, 5 H), 6.89 (s, 1 H). 6.85 (d, 
J = 7.8, 1 H). 6.82 (d, J = 8.4. 1 H), 6.77 (d, J = 8.0. 1 H). 5.49 (br s. 1 H). 5.46 (s. 1 H). 

30 2.19 (s, 3 H). 2.00 (s. 3 H ). 1.26 (s. 3 H), 1 .24 (s. 3 H). 
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EXAMPLE 74 

ilqyinpljpe (Compound 174 structure 34 s^ ., , X . wh^ p^ ^u^^ 
Hydration of Compound 163 (15 mg. 0.04 mmol) in the presence of 10% Pd/C (10%) 
afforded 12 mg (80%) of (/J/5-4/.50-5-(4^hloro P henyI)- 1.2,3 .4-tetrahydro-2.2.4- t nmethyl- 
S^hrome„o[3,4-/) q uinoli„e as a white solid in addition to 1.1 mg (7%) of Compound 176 
(EXAMPLE 76) as a white solid. The enantiomers of (^5-4/.5/)-5-(4^hlorophenyl)- 
1 A3,4-tetrahydro-2^,4-trimethyl-5ry-chromeno[3,4-/]q U i n oline were resolved via HPLC 
using a chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and water as mobile 
phase (0.55 mL/min). A lOmg sample of WS-4W0-5-(4-chlorophenyI)-U.3.4-tetrahydro- 
2A4-mmethyl-J// <h romeno[3.4-/]quinolineafforded3.1mgofthefirsteluting (+) 
enantiomer (Compound 174) (24 min). and 3.0 mg of the second eluting. (-) enamiomer 
(Compound 175, EXAMPLE 75) (30 min). The optical purity of Compound 174 was 
determined by HPLC to be >99% e.e. Data for Compound 174: mp 158-159 °C- ifl NMR 
(400 MHz. acetone^) 7.63 (d, J = 7.8. 1 H). 7.53 (d, J = 8.5. 1 H). 7.24 (s. 4 H). 6 94 (t J 
= 7.8. 1 H). 6.87 (t. J = 7.8. 1 H), 6.76 (d. / = 8.5. 1 H). 6.68 (d. J = 7.8. 1 H). 6.51 (s. 1 H) 
5-10 (brs.lH). 3.25 (m. 1 H). 1.89 (dd,/ = 13.5, 6.4, 1 H), 1.76 (dd, J = 13.5,44 1 H) ' 
1-30 (s. 3 H). 1.21 (s.3H),0.83(d./= 7.3.3H); 13 C NMR (100 MHz, GDCI3) 1506 ' 
144.5. 138.6, 134.0. 130.9. 130.5. 128.4. 127.6. 124.9. 123.2. 122.2, 121.9. 120.2. 1 18 0 ' 
115.8.74.5.50.0.44.3,31.6.31.3.27.5,22.8. [a] 20 u = + 287 (MeOH). 



25 



30 



EXAMPLE 7^ 




This compound was prepared by resolution of (^/.5/)-5-(4-chlorophenyl)-l ^.3.4- 
tetrahydro-2A4-trimemyl-5^hromeno[3,4VJquinoline as described above (EXAMPLE 
74) via HPLC using a chiral column, Chiracel OD-R, using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 175 was determined by HPLC to be 
> 95% e.e.; [a]V> D = - 260 (MeOH). 
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EXAMPLE 76 
(/?/S^/.5My5-f4-ChlorophenvlV1^3.4-t^^ 

flouinoline (Compound 176. structure 35 of Scheme X. where R=4-ch1orn P hen Y l) 
This compound (1.1 mg, 7%) was obtained along with (/VS-4/,50-5-(4-chlorophenyl)- 
5 1 ^,3,4-tetrahydro-2^,4-trirnethyl-5//-chromeno[3,4-/|quinoline as described above 

(EXAMPLE 75). Data for Compound 176: »H NMR (400 MHz, CDCI 3 ) 7.54 (d, J = 7.6, 
1 H), 7.47 (d, J = 8.4. 1 H), 7.15 (d. J = 6.5, 2 H). 7.10 (d, J = 6.5, 2 H). 7.01 (t, J = 7.6, 1 
H). 6.89 (t, J = 7.6, 1 H). 6.83 (d, J = 7.6, 1 H), 6.59 (d, J = 8.4, 1 H), 6.47 (s. 1 H), 3.73 (br 
s. 1 H). 2.82 (m. 1 H), 1 .76 (dd. J = 1 3.5, 7.0, 1 H), 1 .73 (dd, / = 1 3.5, 4.5, 1 H), 1 .46 (d, J 
10 =7.1, 3H), 1.36(s.3H), 1.19(s,3H); 13 C NMR (100 MHz, CDCI3) 150.5, 143.9, 138.4, 
134.0, 130.3, 129.4, 128.6, 127.6, 124.2, 122.6, 122.1, 1 19.6, 118.0. 115.4.74.4,50.1,42.9, 
32.2,31.8,27.3,22.3. 

EXAMPLE 77 

15 f/?/5>-5-r3-Chlorophenvn-1.2-dihvd ro-2.2.4.trimethvl-5W-chromenor3.4.r1ouinoline 
(Compound 17 7. structure 32 of Scheme IX. where R=3-chlorophenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromochlorobenzene (195 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 
14 mg (52%) of Compound 177 as a colorless oil, along with 2.3 mg (7%) of Compound 

20 178 (EXAMPLE 78) as a colorless oil. Data for Compound 177: 1 H NMR (400 MHz, 
acetone-d6) 7.61 (d, J = 7.8, 1 H), 7.57 (d, J = 8.4, 1 H), 7.28-7.18 (m, 4 H), 7.00 (t, J = 
7.8, 1 H), 6.95 (s, 1 H), 6.89 (d, J = 7.8, 1 H), 6.84 (d, J = 8.4, 1 H), 6.82 (d, J = 8.1, 1 
H), 5.58 (br s, I H). 5.49 (s, 1 H), 2.01 (s. 3 H), 1.27 (s, 3 H). 1.25 (s. 3 H). 

25 EXAMPLE 78 

(WS)-5-(3-ChlorophenvlV1.2.3.4-tetrahv 

flauinoline (Compound 178. structure 33 of Scheme IX. where R=3-chlorophenvn 
This compound (2.3 mg, 7%) was obtained along with Compound 177 as described above 
(EXAMPLE 77). Data for Compound 178: J H NMR (400 MHz, acetone-dg) 7.61 (d,7 = 
30 6.7, 1 H). 7.59 (d, J = 8.6. 1 H), 7.29-7.20 (m, 4 H), 6.98 (t. J = 6.7, 1 H), 6.88 (t, J = 6.7, 1 
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H), 6.79 (d. J = 6.7, 1 H), 6.77 (d, J = 8.6. 1 H), 6.62 (s. 1 H). 4.99 (s. I H). 4.59 (s. 1 H). 
2.41 (d. J = 12.2. 1 H). 2.27 (d. J * 12.2. 1 H). 1.35 (s. 3 H). 1.13 (s. 3 H). 
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EXAMPLE 79 

( Compound 179, structure 3 2 of Scheme IX . wh e re R=4-bromnnh»nvn This compound 
was prepared by General Method 5 (EXAMPLE 60) from 1.4-dibromobenzene (250 mg. 1.0 
mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 16 mg (54%) of Compound 179 as 
a colorless oil. along with 2.5 mg (8%) of Compound 180 (EXAMPLE 80) as a colorless 
oil. Data for Compound 179: *H NMR (400 MHz, acetone-de) 7.58 (d. J = 7.8, 1 H). 7.55 
(d. J = 8.4, 1 H). 7.39 (d. / = 8.5. 2 H). 7. 1 6 (d. J = 8.5, 2 H), 6.98 (t. J = 7.8, 1 H). 6.90 (s, 
1 H), 6.86 (t. J = 7.8, 1 H), 6.83 (d. J = 8.4, 1 H), 6.77 (d, J = 7.8, 1 H), 5.54 (br s, 1 H), 
5.47 (s. 1 H), 1 .99 (s, 3 H), 1 .26 (s.«3 H), 1 .23 (s, 3 H). 



EXAMPLE, Ml 

L-l ^.S^tetrahvdro^ ^imethvl^m^hYf idene-^W^hmrp y^^p a. 
/]quinp|jne (Compound 180. structure 33 of Srh ^ e IX. where R^-bromnnh.nvn This 
compound (2.5 mg. 8%) was obtained along with Compound 179 as described above 
(EXAMPLE 79). Data for Compound 180: *H NMR (400 MHz. acetone-do) 7.61 (d. J = 
20 6.3. 1 H). 7.59 (d, J = 8.7. 1 H). 7.41 (d, J = 8.5. 2 H). 7. 19 (d, J = 8.5, 2 H), 6.95 (t, J = 

6.3. 1 H). 6.86 (t, / = 6.3. 1 H). 6.75 (d. / = 8.7, 1 H), 6.57 (s, 1 H), 4.97 (s, 1 H), 4.80 (s. 1 
H). 2.40 (d, J = 12.2, 1 H), 2.26 (d, J = 12.2, 1 H), 1.34 (s. 3 H). 1.1 1 (s. 3 H). 



EXAMPLE 81 

r*/^5-(3-B m mpph^nvl)-1.2-dihvdr^^ 

(Compound m structure 32 . of Scheme IX. where Rrf-hmmnp h ^yi) This compound 
was prepared by General Method 5 (EXAMPLE 60) from 1.3-dibromobenzene (250 mg. 1.0 
mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 13 mg (60%) of Compound 181 as 
a colorless oil, along with 2.0 mg (9%) of Compound 182 (EXAMPLE 82) as a colorless 
oil. Data for Compound 181: IR (neat) 3364.2962. 1699, 1591. 1469. 143 cm- >; lH NMR 
(400 MHz. acetone^) 7.61 (d. J = 7.8, 1 H). 7.57 (d, J = 8.4, 1 H). 7.38 (s, 1 H). 7.36 (d, J 
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= 8.5, 1 H). 7.26 (d, J = 6.6, 1 H), 7.19 (t, J = 7.8, 1 H), 7.00 (t, J = 8.3, 1 H), 6.98 (s, 1 H), 
6.81-6.90 (m, 3 H), 5.60 (br s, 1 H), 5.50 (s, 1 H), 2.01 (s, 3 H), 1.27 (s, 3 H), 1.25 (s, 3 H). 

EXAMPLE 82 

5 (K/.^5-(3-BromophenvlVL2.3.4-tetjahvdi^ 

flouinoline (Compound 18 2. structure 33 of Scheme IX. where R=3-bromophenvn This 
compound (2.0 mg, 9%) was obtained along with Compound 181 as described above 
(EXAMPLE 81). Data for Compound 182: *H NMR (400 MHz, CDCI3) 7.55 (d, J = 7.9, 
1 H), 7.51 (d, J m 8.4, 1 H), 7.28 (d, J - 8.0,1 H), 7.12 (d, J = 7.9, 1 H), 7.05 (d, J m 7.8, 1 
10 H), 7.01 (t, J = 7.8. 1 H). 6.92 (t, J = 7.4, 1 H), 6.82 (d, J = 8.0, 1 H), 6.60 (d, J = 8.5, 1 

H), 6.59 (s. 1 H), 4.95 (s, 1 H), 4.58 (s, 1 H). 2.43 (d, J * 12.3, 1 H). 2. 19 (d. J « 12.3. 1 H), 
1.32 (s, 3 H). 1.14 (s, 3 H). 

0 

EXAMPLE 83 

15 (^-5-(3.4-DichloroDhenvn-1.2-dihvdro-2.2.4-trimethvl-5//-chro m enof3.4-flouinoline 
(Compound 183. structure 32 of Scheme IX. where R=3.4-dichlorophenv11 This 
compound was prepared by General Method 5 (EXAMPLE 60) from l-bromo-3,4- 
dichlorobenzene (226 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 8.7 
mg (30%) of Compound 183 as a colorless oil. Data for Compound 183: 1 H NMR (400 

20 MHz, CDCI3) 7.53 (d, J = 7.8. 1 H), 7.50 (d. / = 8.3, 1 H), 7.28-7.22 (m, 2 H), 7.20-7. 1 2 
(m, 2 H), 6.92 (t, J = 7.5. 1 H). 6.85 (d. J = 8.2, 1 H), 6.83 (s, 1 H), 6.71 (d, J = 8.4, 1 H), 
5.48 (s, 1 H), 4.0 (br s, 1 H), 1.97 (s, 3 H), 1.30 (s. 3 H), 1.26 (s. 3 H). 

EXAMPLE 84 

25 (/Z/^5-(3-Bromfv2.pvridvlV1.2^ihvdwv2.2.4-oimethvl-5H-chromenor3.4-r1ouinoline 

(Compound 184. structure 32 of Scheme IX. where R=3-bromo-2-pvridvl) This compound 
was prepared by General Method 5 (EXAMPLE 60) from 2,6-dibromopyridine (237 mg, 1.0 
mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 20 mg (67%) of Compound 184 as 
a colorless oil. Data for Compound 184: *H NMR (400 MHz, acetone-d6) 7.63 (dd, J = 

30 7.8, 1 .5. 1 H). 7.54 (d, J = 8.5. 1 H), 7.52 (d, J - 7.8. 1 H). 7.39 (d. J = 7.9. 1 H). 7. 1 3 (d, J 
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= 7.6, 1 H), 7.03 (t, J = 7.6, 1 H). 6.92-6.80 (m, 4 H), 5.52 (s. 1 H), 5.48 (s, 1 H). 2.03 (s, 3 
H), 1.25 (s, 3 H), 1.24 (s, 3 H). 



EXAMPLE 85 

5 (W^1,2-DjhY4rp-5-hydroxv-2.2^ 

185. structure 46 of Srheme XIV. whe re Rl=R2=m 

To a yellow solution of Compound 159 (20 mg, 0.07 mmol) in 1 mL toluene at -78 °C was 
added 0. 10 mL of DDBALH ( 1 .5 M in toluene, 0.075 mmol) and the resulting solution was 
stirred at -50 ± 10 °C for 20 min. The reaction was quenched with water (1 mL) and was 

1 0 extracted with ethyl acetate (2 x 5 mL). Removal of solvent and chromatography of the 
crude residue on a silica gel column using 20% ethyl acetate/hexane as eluents provided 6 
mg (30%) of Compound 185 as a colorless oil. Data for Compound 185: *H NMR (400 
MHz, CDC1 3 ) 7.7 1 (d, J = 7.5, 1 H). 7.53 (d, J = 8.4, 1 H). 7. 1 9 (t, J = 7.5, 1 H), 7.08 (t, J 
= 7.5, 1 H). 7.07 (d, / = 8.4. 1 H), 6.85 (d, / = 5.8, 1 H), 6.70 (d, J = 7.5. 1 H), 5.52 (s, 1 

1 5 H). 3.92 (br s. 1 H). 2.94 (d, J = 5.8, I H), 2.37 (s, 3 H). 1 .32 (s, 3 H), 1 .20 (s, 3 H). 



EXAMPLE 86 

(ft/.fl-K2-Pihvdro-2,2.4-trime^^ 

186, structure 47 of Scheme XIV. where R'=R2=H. X=Q R3=mPthyl) 
20 To a solution of Compound 185 (25 mg, 0.085 mmol) in MeOH (7 mL) was added a 

catalytic amount of p-toluenesulphonic acid (-0.25 mg) and the solution was allowed to stir 
at rt for 5 min. The reaction mixture was quenched with a 10% NaOH solution (0. 1 mL) 
then partitioned between EtOAc (10 mL) and water (3 mL). The organic layer was 
separated and washed with water (3 x 1 mL) and brine (3 x 1 mL) then dried (Na 2 S0 4 ) and 
25 concentrated in vacuo . The crude product was purified on a 20 x 20 cm. 250 Jim. TLC 
plate, eluting with 25% EtOAc: hexane to afford 8.2 mg (32%) of Compound 186 as a 
colorless oil. Data for Compound 186: Rf = 0.28 (silica gel. 25% EtOAc: Hexane); *H 
NMR (400 MHz, CDCI3) 7.69 (d,J = 7.7, 1 H), 7.48 (d, J = 8.3, 1 H). 7.15 (t, J = 7.7. 1 
H), 7.05 (m. 2 H), 6,65 (d, J = S3, 1 H). 6.35 (s, 1 H). 5.50 (s. 1 H). 3.90 (br s, 1 H), 3.49 
30 (s. 3 H), 2.28 (s, 3 H), 1 .33 (s, 3 H), 1 .28 (s. 3 H). 
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EXAMPLE 87 

r 1 ■2-Dihvdro.2. 2.4.trimethvl-S-propoxv-5//-chromenor3.4-nauinoline ( Compound 

187. structure 47 of Scheme XIV. wh ere R»=R2=H. X=Q. R3=n-propvn 

This compound was prepared in a manner similar to that of Compound 186 (EXAMPLE 86) 

S from Compound 185 (12 mg) and n-propanol to afford 7.2 mg (57%) of Compound 187 as a 
colorless oil. Data for Compound 187: Rf = 0.43 (silica gel, 25% EtOAc: hexane); *H 
NMR (400 MHz, CDCI3) 7.68 (d, J = 7.7, 1 H), 7.49 (d, J = 8.3, 1 H), 7.17 (t , J = 7.6, 1 
H), 7.05 (m, 2 H), 6.65 (d, J m 8.4, 1 H), 6.42 (s, 1 H), 5.50 (s. 1 H), 3.90 (br s, 1 H), 3.84 
(dt, J = 9.2, 6.7, 1 H). 3.54 (dt, J = 9.3, 6.8, 1 H), 2.28 (s, 3 H), 1.49 (m, 2 H), 1.33 (s, 3 

10 H), 1 . 1 8 (s. 3 H), 0.77 (t, J = 7.4, 3 H). 

EXAMPLE 88 

(R/S)-5-A\M-l .2-dihvdro-2^.4-trimethvl-5W-chromenof3.4-r1quinoline (Compound 188. 
structure 48 of Scheme XIV. where R I =R 2 =R 4 =R 5 =R 6 =H1 

15 To a solution of Compound 186 ( 1 2 mg, 0.04 mmol) in dichloromethane ( 1 .5 mL) at 0° C 
was added allyltrimethylsilane (0.005 mL, 0.062 mmol) and TMSOTf (0.01 mL, 0.057 
mmol) under nitrogen. The reaction was stirred 5 h at it. The reaction mixture was 
concentrated in vacuo and purified on a 5x20 cm, 250 jlM. TLC plate, eluting with 25 % 
EtOAc in hexane to afford 2.3 mg (18%) of Compound 188 as a colorless oil. Data for 

20 Compound 188: Rf = 0.50 (silica gel, 25% EtOAc: Hexane); *H NMR (400 MHz, acetone- 
do) 7.67 (d. J = 7.4, 1 H). 7.49 (d, J = 8.3, 1 H), 7.12 (t, / = 7.4, 1 H), 6.98 (t, J = 7.4, 1 
H), 6.87 (d, J = 7.4, 1 H), 6.70 (d, J = 8.3, 1 H), 5.96-5.85 (m, 2 H), 5.52 (s. 1 H), 5.04 (s, 
1 H), 5.00 (d, J = 8.6, 1 H). 2.54 (m, 1 H), 2.25 (m. 4 H), 1 .27 (s, 3 H), 1 . 1 8 (s, 3 H). 

25 EXAMPLE 89 

( R/S)- 1 .2-Dihvdro-2.2.4-trimethvl-5-proovl-5tf-chrom enor3.4-flouinoline ( Compound 189. 
structure 32 of Scheme IX. where R=n-propvl) 

This compound was prepared by General Method 5 (EXAMPLE 60) from a 2.0 M solution 
of allylmagnesium chloride (0.2 mL, 0.4 mmol) in THF and Compound 159 (25 mg, 0.086 
30 mmol) to afford 5.0 mg ( 1 8%) of Compound 189 as a yellow oil. Date for Compound 189: 
Rf = 0.27 (silica gel, 25% EtOAc: Hexane); *H NMR (400 MHz, CDCI3) 7.59 (d, J = 7.7, 
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1 H), 7.43 (d, J = 8.4. 1 H), 7.13 (t, J = 7.7, 1 H), 6.98 (t, J = 7.7. 1 H). 6.91 (d, J = 7.7, \ 
H). 6.57 (d. J = 8.4. 1 H). 5.89 (d. J = 10.4, 1 H). 5.49 (s, 1 H). 3.90 (br s. 1 H). 2.25 (s. 3 
H), 1.84 (m, 2 H), 1.49-1.35 (m, 2 H). 1.29 (s. 3 H), 1.20 (s, 3 H), 0.89 (t, J = 7.4, 3 H). 

5 EXAMPLE 90 

rTO-l,2.pihvdnv27 r 4-trim^ d 

A90. structure 32 of Scheme IX. wh^m R g 2- P vridvn 

To a solution of Compound 184 (10 mg, 0.023 mmol) in 1 mL of THF at - 78 °C was added 
a 1 .0 M hexane solution of n-BuLi (0.05 mL. 0.07 mmol), giving rise to a yellow then dark 
10 red solution. The mixture was allowed to stir for 15 min and was quenched with water (I 
mL). The mixture was extracted with ethyl acetate (2 x 10 mL) and the combined extracts 
were concentrated. Chromatography of the crude mixture on a silica gel column using 10- 
30% ethyl acetate / hexane as eluents afforded 7 mg (86%) of Compound 190 as a colorless 
oil. Data for Compound 190: »H NMR (400 MHz, acetone-de) 8.48 (dd, J = 5.4, 1.8, 1 
H), 7.61 (dd, J = 7.8, 1 .6, 1 H), 7.57 (td, J = 7.8. 1 .8. 1 H), 7.54 (d. J = 8.3, 1 H), 7. 16- 
7.13 (m. 2 H). 6.99 (td. J = 7.8, 1.6, 1 H). 6.93 (s, 1 H). 6.88 (td. J = 7.9. 1.0, 1 H). 6.80 
(d./= 8.5. 1 H).6.77(dd, 7 = 7.9. 1.1, 1 H),5.48(bs, 1 H), 5.44 (s, 1 H), 1.98 (s.3H). 
1.23 (s, 3 H), 1.22 (s.3H). 

20 EXAMPLE 91 

K?Afl-5-(3-Flupr<>Phc^ 

(Compound 191 structure 32 of Scheme IX. wh^ R=3-fluomnh < »nvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from l-bromo-3- 
fluorobenzene (175 mg, 1.0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 12 mg 
25 (47%) of Compound 191 as a colorless oil. along with 1 .5 mg (6%) of Compound 192 

(EXAMPLE 92) as a colorless oil. Data for Compound 191: »H NMR (400 MHz, acetone- 
d6) 7.60 (d, J = 7.9. 1 H). 7.57 (d, J = 8.4. 1 H). 7.26 (td. J = 7.9. 5.9. 1 H). 7.06 (d, J = 
7.1 . 1 H), 7.01-6.81 (m. 8 H). 5.58 (br s. 1 H), 5.49 (s, 1 H), 2.02 (s. 3 H), 1 .27 (s. 3 H). 1.25 
(s, 3 H). 



15 
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EXAMPLE ?2 

rg/.^-S-r^.FluoronhenvlV1.2.3.4-tetrahvdro-2.2-diinethv1-4.methvlidene.SH. 
chminennr3.4-r1auinoline (Compound 192. structure 33 of Scheme IX. where R=3- 
fluorophenvn 

5 This compound (1 .5 mg, 6%) was obtained along with Compound 191 as described above 
(EXAMPLE 91). Data for Compound 192: *H NMR (400 MHz, CDCI3) 7.54 (d, J = 8.0, 
1 H), 7.51 (d, J = 8.5. 1 H), 7.15 (td. J - 7.9. 5.9. 1 H), 7.06-6.81 (m. 6 H). 6.61 (s. 1 H). 
6.59 (d. J = 8.0. 1 H). 4.94 (s. 1 H). 4.61 (s. 1 H). 2.43 (d, J = 12.3. 1 H). 2.19 (d, J = 
12.3. 1 H), 1.34 (s. 3 H). 1.14 (s, 3 H). 

10 

EXAMPLE 93 

1 .2-Dihvdro-2.2.4-trimethvl-5-DroPvlthio-5H-chromenof 3.4-flouinoline (Compound 
193. structure 47 of Scheme XIV. where R'gR^H. X=S. R3=n-propvn 
To a solution of Compound 185 (12 mg, 0.04 mmol) in a 1 : 1 mixture of 1 -propanethiol and 

15 methylene chloride (2 mL) was added 2 mg of p-TsOH at rt. The reaction was complete 
after 1 hour by TLC and was quenched with saturated aqueous NaHC03. The reaction 
mixture was extracted with EtOAc (2x10 mL) and the combined organic layers were 
washed with water and brine then dried over NsqSC^. Removal of solvent in vacuo 
followed by purification on a 5x20 cm, 250 )im, TLC plate, eluting with 25% 

20 EtOAc:hexane, afforded 14 mg (99%) of Compound 193 as a yellow oil. Data for 

Compound 193: Rf = 0.43 (silica gel, 25% EtOAc: Hexane); *H NMR (400 MHz, acetone- 
d6) 7.69 (d. J = 7.6. 1 H). 7.49 (d, J = 8.4, 1 H). 7. 16 (t , J = 7.6. 1 H), 7.05 (t, J = 7.6, 1 
H), 6.93 (d, J = 7.6, 1 H), 6.72 (d, J = 8.4, 1 H), 5.51 (s, 1 H), 2.79-2.73 (m, 1 H), 2.62- 
2.57 (m, 1 H), 2.47 (s, 3 H), 1 .70 (m. 2 H), 1 .25 (s. 3 H). 1 .20 (s, 3 H). 0.99 (t, J = 7.3. 3 

25 H). 

EXAMPLE 94 

(/&^1.2-Dihvdro-5-(3-methoxvp henvlV2.2.4-trimethvl-5ff-chromenor3.4-r1ouinoline 
(Compound 194. stru cture 32 of Scheme IX. where R=3-methoxvphenvn 
30 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bromoanisole 
(187 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 2.6 mg (10%) of 
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Compound 194 as a colorless oil. Data for Compound 194: *H NMR (400 MHz, acetone* 
dfi) 7.59 (d, J = 7.8, 1 H). 7.55 (d, J = 8.4, 1 H), 7.12 (t, J = 7.9. 1 H), 6.98 (t. J = 7.2, 1 
H). 6.91 (s. 1 H), 6.88-6.71 (m, 6 H), 5.52 (br s, 1 H), 5.47 (s. 1 H), 3.67 (s, 3 H). 2.03 (s. 3 
H), 1.26 (s, 3 H). 1.25 (s, 3 H). 

5 

EXAMPLE 95 

(/frff) 1 ,2-DjhYdro-?,,? 4-trimethvl-5-r3-rtrifluoiioni e th vnDhenvn-5//- g hronienor3 4- 
flqujnoline (Compound 195. structure 32 of Schem e IX. where R=V 
(trifluoromethy))phi.nYl) 

10 This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 

bromobenzotrifluoride (225 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
afford 10 mg (34%) of Compound 195 as a colorless oil. Data for Compound 195: »H 
NMR (400 MHz, acetone-d*) 7.61 (d. J = 7.6, 1 H), 7.60 (d, J = 9.0, 1 H). 7.56-7.45 (m, 4 
H), 7.04 (s, 1 H). 6.98 (t, J = 7.6, 1 H), 6.89-6.83 (m, 3 H), 5.60 (s, 1 H), 5.55 (s, 1 H), 2.02 

15 (s,3H), 1.27 (s, 6 H). 

EXAMPLE 96 

(/^-5-(3-F|uoro-4-mewvlphenvlM.2-dihvdm^^ 

flqujnpline (Coninonnd 196. Structure 32 of Scheme IX w here R g 3.flnnn^4-ni e thvlph ft n Y l) 
20 This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromo-2- 

fluorotoluene (189 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 15 mg 
(56%) of Compound 196 as a colorless oil. Data for Compound 196: *H NMR (400 MHz, 
acetone-de) 7.60 (d. J = 7.8, 1 H), 7.56 (d, J = 8.4, 1 H). 7.08 (t, J = 7.9. I H), 6.98 (t, J = 
7.9, 1 H). 6.94 (d, J = 8.0, 1 H), 6.91 (s, 1 H), 6.90-6.80 (m, 4 H), 5.55 (br s, 1 H). 5.48 (s. 
25 1 H), 2. 12 (s, 3 H), 2.01 (s, 3 H), 1 .26 (s, 3 H), 1.24 (s, 3 H). 

EXAMPLE 97 

(j^-5-(4-PromP-3-pvridviVl.2-dihvd^ 

(Compound 197. structure 32 of Scheme IX. where R=4-bromcv3-nvririvn 
30 This compound was prepared by Genera) Method 5 (EXAMPLE 60) from 2,5- 

dibromopyridine (237 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) t afford 7 
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mg (23%) of Compound 197 as a colorless oil. Data for Compound 197: *H NMR (400 
MHz, acetone-d 6 ) 8.24 (d, J = 5.2. 1 H), 7.62 (dd. J = 8.0. 1.3. 1 H), 7.57 (d, J = 8.4, 1 
H). 7.34 (s, 1 H). 7.27 (d, J = 6.5. 1 H). 7.06 (td, J = 7.4, 1.3. 1 H), 6.97 (s, 1 H). 6.94-6.88 
(m, 1 H), 6.86 (d. / = 8.4, 1 H), 5.68 (br s, 1 H), 5.55 (s. 1 H). 2.06 (s, 3 H), 1 .29 (s, 3 H), 
5 1.28 (s, 3 H). 

EXAMPLE 98 

( JZ/Sft- 1 . 2-Dihvdn>-2.2.4-trimethvl- , >-n-pvridv lV5ff.chromenor3.4-nQuinoline (Compound 
198. structure 32 of Scheme IX. w here R=3-Pvridvn 

10 This compound was prepared in a manner similar to that of Compound 190 (EXAMPLE 
90), from Compound 197 (5 mg, 0.06 mmol) to afford 4 mg (quant) of Compound 198 as a 
colorless oil. Data for Compound 198: *H NMR (400 MHz, acetone-d 6 ) 8.42 (m, 2 H), 
7.58 (dd, J = 7.7, 1.3. 1 H). 7.56 (d,7 = 8.4, 1 H), 7.18 (d, J = 5.9, 2 H), 7.01 (t, J = 7.8, 
1 H). 6.95 (s, 1 H). 6.89-6.83 (m, 3 H). 5.61 (br s. 1 H), 5.52 (s, 1 H), 2.03 (s. 3 H), 1.28 (s, 

15 3H), 1.26 (s, 3 H). 

EXAMPLE 99 

( ft/^-5-(4-Chloro-3-fluorophenv1V 1 ^-dihvdm -2.2.4-trimethvl-5ff-chromenof 3.4- 
flnuinoline (Compound 199. structure 32 of Scheme I X. where Rs4-chloro-3-fluorophenvn 

20 This compound was prepared by General Method 5 (EXAMPLE 60) from 2-chloro-5- 

bromofluorobenzene (209 mg, 1 .0 mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 
13 mg (64%) of Compound 199 as a colorless oil. Data for Compound 199: *H NMR (400 
MHz. acetone-d6) 7.61 (dd, J = 7.7, 1.4, 1 H). 7.57 (d. J = 8.3. 1 H), 7.38 (t; J = 7.9, 1 H), 
7.13 (dd. J = 10.3, 1.8, 1 H). 7.05 (t, / = 7.8. 1 H). 7.00 (dd. J = 7.7. 1.3, 1 H), 6.93 (s, 1 

25 H), 6.91-6.81 (m, 3 H), 5.62 (br s, 1 H), 5.50 (s, 1 H), 2.02 (s, 3 H). 1 .27 (s, 3 H)i 1 .25 (s, 3 
H). 

EXAMPLE 100 

(J?/.tt-l ■2-Dihvdro-2.2.4.5-tetramethvl-5H-chro rnenor3.4-r1ouinoHne (Compound 200. 
30 structure 32 o f Scheme IX. where R=methvn 
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Th,s compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8 mg) to afford 4.8 mg (63%) of Compound 200 as a yellow oil. Data for Compound 200 
Rf = 0.44 (silica gel, 25% EtOAc: hexane); lH NMR (400 MHz, CDC1 3 ) 7.60 (d J - 7 8 
1 H). 7.43 (d. J = 8.4, 1 H), 7.15 (t,/= 8.0. 1 H), 7.00 (t. J = 8.0. 1 H). 6.91 (d 7 = 8 1 1 
5 H).6.57(d.y= 8.1, 1 H),6.60(d.y= 6.1. 1 H).5.49(s. 1 H),3.85(brs. 1 H ).2.26(s 3 ' 
H). 1 .38 (d. J = 6.6. 3 H). 1 .27 (s, 3 H). 1 .22 (s. 3 H). 

EXAMPLE 101 

in ^•l- 2 -^hY<1^5- h .XY)-2 l ? 4.rrimrthY)-5//- chn>mrnon 4. f l nn innlin. tr^ ^s ™, 
10 atucture 32 of Schema IY u,h.~ p_ .^ y]) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8mg)and 1-iodohexane to afford 4.8 mg (63%) of Compound 201 as a yellow oil Data 
for Compound 201: R f = 0.33 (silica gel. 25% EtOAc: Hexane); 1 H NMR (400 MHz 
CDCl 3 )7.59(d.y= 7.8. 1 H),7.43(d./= 8.3. 1 H). 7.12(1.7- 7.6. 1 H), 6.98 (t 7 = 
15 7.4. 1 H).6.91 (d.7 = 7.7. 1 H).6.56(d.7 = 8.1. , H).5.86(d,7 = 7.4. 1 H). 5.49 (s 1 
H).2.25(s.3H). 1.83 (m.2H), 1.41 (m, 3 H). 1.28 (s.3H). 1.20 (s, 3 H). 0.84 (t, 7 = 6.7. 
3 H). 



20 



25 



30 



EXAMPI.F in? 

1,2-DihYdm-? ? 4-frimcthvl-5^-rhromrnor3 4-/1n„^ r - r ^ DOunrt , n? c 

Scheme fy, where R=H) 

To a solution of Compound 185 (EXAMPLE 85) (9.5 mg. 0.03 mmol) in methylene 
chloride (5 mL) maintained at -78 »C was added trifluoroacetic acid (10 mL) and 
triethylsilane (25 mL). The reacUon mixture was allowed to warm to rt, quenched with 1 N 
NaOH (3 mL). and partitioned between EtOAc (10 mL) and water (5 mL). The organic 
layer was washed with brine (3 x 3 mL). dried (Na 2 S0 4 ). filtered, and concentrated. 
Purification by PTLC (250 Urn, 10/1 hexane/EtOAc) afforded 4.6 mg (52%) of Compound 
202. Data for Compound 202: R f = 0.36 (silica gel. 25% EtOAc: Hexane); 1 H NMR (400 
MHz.CDCl3)7.58(d,y= 8.0, 1 H), 7.38 (d, J = 8.3. 1 H). 7.15 (t, J = 8.0. 1 H). 7.02 (t 
J - 8.0. 1 H). 6.94 (d. y = 8.0. 1 H), 6.58 (d. J = 8.3, 1 H), 5.47 (s. 1 H). 5.32 (s. 2 H). 
3.90 (br s, 1 H ), 2. 10 (s, 3 H). 1 .27 (s. 6 H). 
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EXAMPLE 103 

(/?/,n-1.2-Dihvdro-5-(3Mnethvlbu^ 

(Compound 203. structure 32 of Scheme IX. wher e R=3-methvlburvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
5 (13 mg) and 1 -bromo-3-methy Ibutane to afford 1 mg ( 1 6%) of Compound 203 as a yellow 
oil. Data for Compound 203: TLC: Rf = 0.29 (silica gel, 25% EtOAc: hexane); *H NMR 
(400 MHz, CDCI3) 7.58 (d, J = 8.0, 1 H), 7.43 (d, J = 8.3, 1 H), 7.17 (t, J = 8.1, 1 H), 
6.98 (t, J = 8. 1 , 1 H), 6.9 1 (d, J = 7.9, 1 H), 6.58 ( d, J = 8.0, 1 H), 5.8 1 (d, J = 8.9, 1 H), 
5.49 (s, 1 H). 3.90 (br s, 1 H), 2.24 (s, 3 H), 1 .80 (m, 1 H), 1 .44 (m, 2 H), 1 .28 (m, 5 H), 
10 1 .21 (s, 3 H), 0.79 (d, J = 6.2, 3 H), 0.70 (d, J = 6.2, 3 H). 

EXAMPLE 104 

f/y^-5-r4^hlomburvn-1.2^ihvdro-2.2.4- trimethvl-5W-chromenor3.4-r1ouinolirie 
(Compound 204. structure 32 of Scheme I X. where R=4-chlorohutvn 

15 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8.3 mg) and l-broroo-4-chlorobutane to afford 2.2 mg (27%) of Compound 204 as a yellow 
oil. Data for Compound 204: Rf = 0.38 (silica gel, 25% EtOAc: Hexane); *H NMR (400 
MHz. CDCI3) 7.59 (d, J = 8.0, 1 H), 7.43 (d. / = 8.3, 1 H), 7.13 (t, J = 7.7, 1 H). 7.00 (t. 
J = 8.4, 1 H), 6.91 (d, J = 7.8. 1 H). 6.57 (d, J = 8.3, 1 H), 5.86 (d, J = 10.4, 1 H), 5.49 

20 (s, 1 H), 3.90 (br s, 1 H), 2.25 (s, 3 H). 1 .83 (m. 2 H), 1 .4 1 (m, 4 H). 1 .29 (s. 3 H), 1 .20 (s, 3 
H), 0.84(1,7 = 7.3, 2 H). 

EXAMPLE IPS 

(/yg)-5-Bcnzvl- 1 .2^ihv<jro-2.2.4-trimethvl-5^hromenor3.4./1 au inoline fComnmind 20* 

25 structure 32 of Scheme IX. where R=benzvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
( 1 6.8 mg) and benzylmagnesium chloride to afford 2.6 mg (16%) of Compound 205 as a 
yellow oil. Data for Compound 205: TLC: Rf = 0.20 (silica gel, 25% EtOAc: Hexane); 
!H NMR (400 MHz, CDCI3) 7.66 (d, J - 7.8, 1 H), 7.48 (d, / = 8.4, 1 H), 7.30-7. 15 (m. 6 

30 H). 7.10 (t, J = 7.8, 1 H), 6.89 (d, J = 8.4, 1 H), 6.61 (d, J « 8.4, 1 H). 6.13 (dd. J = 10.2. 
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10 



3.4, 1 H), 5.49 (s, 1 H), 3.92 (br s, 1 H), 3.1 1 (dd, J = 14.6, 10.2, 1 H), 2.73 (dd, J = 14.6, 
3.4, 1 H), 2.31 (s, 3 H), 1 .54 (s, 3 H), 1 .29 (s, 3 H). 

EXAMPLE MM 

f^-5-f4-Bn>mohlltvl>-l .2KlihvdrD-2.2.4.trifTi e thv1.5 ^h rome nnr^ A-flouinnlin* 
(Compound 206. structure 32 of Scheme IX . where R=4-hromobutvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
( 1 3.7 mg) and 1 ,4-dibromobutane to afford 6.0 mg (45%) of Compound 206 as a yellow oil. 
Data for Compound 206: Rf = 0.22 (silica gel, 1 : 1 CH 2 Cl2/hexane); *H NMR (400 MHz, 
CDCl 3 )7.59(d,y = 8.0, 1 H). 7.44 (d, 7 = 8.3. 1 H).7.12(t./ = 7.7. 1 H),6.98(t,/ = 
8.0. 1 H). 6.93 (d. J . 8.0. 1 H). 6.57 (d. J = 8.3. 1 H). 5.85 (d. J = 10.4. 1 H), 5.49 (s. 1 
H), 3.90 (s, 1 H). 2.25 (s. 3 H), 1.83 (m. 2 H), 1.41 (m, 4 H). 1.29 (s. 3 H). 1.20 (s. 3 H). 
0.84 (t.7= 7.3, 2 H). 

15 EXAMPLE 107 

9-Fluoro-l, 2 -djhydro-7 ?.4-trimethvl-5-coumarinor-> 4.fl T „ no |i ne ffnmnnnnH ? pn 
strucmre 41 of Scheme XI. where R 1=H gggp 

g-FluprQ-2-methoxvphenvlboronic acid fstwct n re 37 gfScheme XI. where Rl=H r2=T^ 
In a 200-mL flask, a solution of 2-bromo-4-fluoroanisole (Aldrich: 4.00 mL, 30.8 mmol) in 
20 THF (50 mL) was cooled to -78°C (CO2/IPA). To this solution n-BuLi (Aldrich: 2.5 M in 
hexanes; 12.4 mL, 31 mmol, 1.0 equivuiv) was added dropwise over a 30 min period. The 
reaction mixture was stirred at -78°C for 60 min and treated with trimethylborate (Aldrich: 
10.5 mL, 92.4 mmol, 3.0 equivuiv). The reaction mixture was allowed to slowly warm to rt, 
stirred overnight (12 h). and cooled to 0 °C (ice/H 2 C». The solution was treated with 5% 
25 HC1 until the pH reached 6. The reaction mixture was poured into sat d NH4CI (80 mL) and 
extracted with CH2CI2 (3 x 100 mL). The extracts were washed with sat'd NH4CI (1 x 80 
mL), combined, dried (MgS0 4 ). filtered through a pad of Celite™, and concentrated to 
afford 4.90 g (94%) of a white semi-solid. Data for S-fluoro-2-memoxyphenylboronic acid: 
!H NMR (400 MHz, acetone^): 7.47 (dd. / = 8.8, 3.3. 1 H); 7.17 (m. 1 H); 7.05 (dd, J = 
30 9.0, 3.9, 1 H); 3.93 (s, 3 H). 
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Methvl (5Vfluoro-2 >methoxv>4-nitro-2-biDhenvl>carboxvlate (structure 39 of Scheme XI. 
where R*=H. J&*F) In a 250-mL flask, a solution of methyl (2-bromo-5-nitro)benzoate 
(Compound 38, Scheme XI) (Aldrich: 5.00 g, 19.2 mmol) in DME (60 mL) was treated 
with tetrakis(triphenylphosphine)palladium (Aldrich: 0.67 g, 0.58 mmol, 3.0 mol%). The 

5 reaction mixture was stirred at rt for 10 min. A solution of 5-fluoro-2- 

rhethoxyphenylboronic acid (4.90 g f 29 mmol, 1.5 equivuiv) in EtOH (8 mL) was added, 
followed by 2.0 M Na2C03 (29 mL, 58 mmol, 3 equivuiv). The reaction mixture was 
heated to 80 °C for 6 h, cooled to rt, poured into 2.0 M Na2C03 (100 mL), and extracted 
with EtOAc (3 x 100 mL). The extracts were washed with brine (1 x 100 mL), combined, 

10 dried (MgS04), filtered, and concentrated to an orange oil. Purification by SGC 

(hexane/EtOAc, 10/1) afforded 4.25 g (72%) of methyl (5'-fluorcK2-methoxy-4-nitn>-2- 
biphenyl)carboxylate as a yellow-orange solid. Data for methyl-(5 , -fluoro-2-methoxy-4- 
nitro-2-biphenyl)carboxylate: *H NMR (400 MHz, CDCI3) 8.73 (d, J = 2.4, 1 H); 8.39 
(dd, J = 8.3, 2.4, 1 H); 7.49 (d, J = 8.3, 1 H); 7.09 (td, J = 8.5, 3.1, 1 H); 7.00 (dd, / = 

15 8.5, 3.1, 1 H); 6.85 (dd, J = 8.9, 3.2, 1 H); 3.76 (s, 3 H); 3.70 (s, 3 H). 

5- Fluoro-2 , -methoxv-4-nitro«2-biphenvlcaifaoxvlic acid In a 200-mL flask, a solution of 
methyl (5-fluoro-2 •methoxy-4-nitro-2-biphenyl)carboxylate (4.24 g, 13.9 mmol) in THF 
(50 mL) was cooled to 0 °C (ice/H20) and treated with EtOH (10 mL) and 20% KOH (10 

20 mL). The reaction mixture was allowed to warm to rt and stirred overnight, acidified to 

pHIO (pH paper) with 10% HC1, and extracted with EtOAc (3 x 75 mL). The extracts were 
washed with brine (1 x 80 mL), combined, dried (MgSC>4). filtered, and concentrated to 
afford 3.68 g (91%) of 5-fluoro-2-methoxy^nitn>-2-biphenylcarboxylic acid as a yellow 
solid. Data for 5-fluoro-2 -methoxy-4-nitro-2-biphenylcarboxylic acid: *H NMR (400 

25 MHz, acetone-de): 8.68 (d, J = 2.6, 1 H); 8.46 (dd, J = 8.5, 2.6, 1 H); 7.68 (d, J = 8.5, 1 
H); 7.16 (m, 2 H); 7.05 (dd, J = 8.8, 4.4, 1 H); 3.73 (s, 3 H). 

6- Fluoro-2-nitro-3 .4-benzocoumarin In a 250-mL flask, a suspension of 5'-fluon>2'- 
methoxy-4-nitro-2-biphenylcarboxylic acid (3.60 g, 12.3 mmol) in dichloroethane (30 mL) 
was treated with SOCI2 (0.92 mL, 12.6 mmol, 1 .0 equivuiv) and heated to a gentle reflux 

30 for 90 min. The reaction vessel was cooled to 0 °C (ice/H20) and A1C13 (0.91 g, 6.8 mmol, 
0.55 equivuiv) was added portion-wise. The reaction mixture was allowed to si wly warm 
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to rt, stirred 5 h. and quenched with 5% HQ (100 mL). The crude product was extracted 
with EtOAc (4 x 150 mL). The extracts were washed with sat'd NH4CI (1 x 100 mL), 
combined, dried (MgS0 4 ). filtered, and concentrated to afford 3.19 g (quant) of 6-fluoro-2- 
nitro-3,4-benzocoumarin as a yellow solid. Data for 6-fluoro-2-nit ro -3.4-ben2ocoumarin: 
*H NMR (400 MHz, DMSO-d*): 8.84 (d, / = 2.3. 1 H); 8.67 (m, 2 H); 8.40 (d. J = 9.2 1 
H); 7.55 (m, 2 H). 



9 



2-Amino-MuorP-3.4-r>en7oconmarin ^tn,nr,, T , 40 of Srhppy XI. whe™ R 1=^ , 02-^ In 
a 500-mL flask, a suspension of 6-fluon>-2.nitro-3.4-benzocoumarin (3.18 g, 12.2 mmol) in 
EtOAc (300 mL) was treated with 10% Pd/C (2.0 g) and AcOH (0.2 mL), and stirred under 
an atmosphere of H 2 for 1 h. The reaction mixture was filtered and the solids rinsed with 
acetone (200 mL). Concentration of the filtrate afforded 2.19 g (78%) of 2-amino-6-fluoro- 
3/Mxmzocoumarin as a yellow solid. Data for 2.aimno-6-fluoro-3,4-ben2ocoumarin: lH 
NMR (400 MHz. acetone-d*): 8.09 (d, J = 8.6, 1 H); 7.86 (dd. / = 9.8. 3.0. 1 H); 7.55 (d 
J = 2.6. 1 H); 7.33 (dd. J = 9.2. 4.9. 1 H); 7.28 (dd, J = 9.2. 2.6. 1 H); 7. 17 (dt, J = 3 0 
9.0). 



structure 41 Of Scheme y?, wh^ Rl^H F^F) In a 200-mL resealable pressure tube, a 
suspension of 2-amino-6-fluoro-3.4-benzocoumarin (1.10 g) in acetone (100 mL) was 
treated with iodine (Aldrich: 0.50 g) and heated to 1 10 »C for 32 h. The reaction mixture 
was cooled to rt. concentrated to remove the bulk of the acetone, and dissolved in CH 2 CI 2 
(200 mL). The organic layer was washed with 0.5 N Na 2 S 2 0 3 (2 x 200 mL) and sat'd 
NaHC0 3 (1 x 100 mL). The aqueous layers were extracted with CH 2 C1 2 ( 2 x 100 mL). 
The combined organic layers were dried (K 2 C0 3 ). filtered, and concentrated to afforded an 
orange solid. Purification by SGC (hexane/EtOAc. 5/1) afforded 0.51 g (34%) of 
Compound 207 as a bright yellow solid. Data for Compound 207: *H NMR (400 MHz, 
acetone-d*) 7.96 (d,/= 8.6. 1 H); 7.83 (dd, / = 10.0, 2.9, 1 H); 7.30 (dd, J = 9.0,4.9,1 

H);7.22(d,7= 8.6.1H);7.17(m.lH);6^5(brs.lH);5.54(s.lH);1.30(s.6H). "me 
acetone multiplet obscures the C(4) methyl group. 
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EXAMELE 108 

g-Fluonvl.2^ihvdro-2.2.4-trime^ (Compound 208. 

stmcture 41 of Scheme XI. where R*=F. R^H) 

2-Bromo-5-fluoroanisole (structure 36 of Scheme XI. where R ] =F. R2=m In a 250 mL 
S r.b. flask, a solution of 2-bromo-5-fluorophenol (Lancaster 7.0 mL t 64 nunol, 1 .0 equi vuiv) 
in acetone (140 mL) was treated with iodomethane (Aldrich: 4.8 mL, 77 mmol, 1 .2 
equi vuiv), potassium carbonate (8 g), and water (1 mL). The reaction mixture was heated at 
reflux for 6 h, cooled to it, clarified with H2O (40 mL), and the bulk of the volatiles was 
removed under reduced pressure. The reaction mixture was extracted with EtOAc (3 x 120 
10 mL); the extracts were washed with brine ( 1 x 80 mL), combined, dried (K2CO3), filtered, 
and concentrated to a clear oil. Bulb-to-bulb distillation (60-65 °C, 0.7 Tott) afforded 13.22 
g (quant) of 2-bromo-5-fluoroanisoIe as a colorless liquid. Data for 2-bromo5- 
fluoroanisole: *H NMR (400 MHz, CDCI3): 7.46 (dd, J = 10.6, 8.7, 1 H); 6.64 (dd, J = 
10.4, 2.8, 1 H); 5.58 (dt, J = 10.4, 2.4, 1 H); 3.88 (s, 3 H). 

15 

4-Fluoro-2-methoxvphenvlboromc acid (structure 37 of Scheme XL where R ] =F. R^H) 
In a 100 mL r.b. flask, a solution of 2-bromo-5-fluoroanisole (5.50 g, 26.8 mmol, 1.0 
equivuiv) in THF (30 mL) was cooled to -78°C (CO2/IPA) and n-BuLi (2.5 M in hexanes; 
10.7 mL, 27 mmol, 1 .0 equivuiv) was added via syringe over a 15 min period. The reaction 

20 mixture was stirred at -78°C for 45 min. Trimethylborate (Aldrich: 9.1 mL, 80 mmol, 3.0 
equivuiv) was added slowly via syringe. The reaction mixture was allowed to warm to rt, 
stirred an additional 10 h, and cooled to 0 °C. The reaction mixture was brought to pH6 
with 5% HC1, poured into sat'd NH4CI (60 mL), and extracted with methylene chloride (3 x 
80 mL). The extracts were washed with sat'd NH4CI (1 x 50 mL), combined, dried 

25 (MgS04), filtered, and concentrated to afford 4.22 g (93%) of crude 4-fluoro-2- 

methoxyboronic acid as a white solid, which was used without further purification. 

7-Huoro-2-nitrtv3.44>enzocoumarin In a 200 mL r.b. flask, a solution of 2-bromo~5- 
nitrobenzoic acid (Compound 43, Scheme XII) (Aldrich: 4.10 g, 16.7 mmol, 1.0 equivuiv) 
30 in DME (65 mL) was treated with tetrakis(triphenyIphosphine) palladium (Aldrich: 0 .58 g, 
0.50 mmol, 3.0 m 1%). The reaction mixture was stirred at rt f r 10 min. A solution of 4- 
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fluoro-2-methoxyphenylboronic acid (4.20 g, 25 mm 1, 1.5 equivuiv) in EtOH (10 mL) was 
added, followed by 2.0 M Na2C03 (30 mL). The reaction mixture was heated to 80°C for 6 
h, cooled to it, poured into 5% HCi (100 mL), and extracted with EtoAc (3 x 100 mL). The 
extracts were washed with sat'd NH4CI (1 x 100 mL) and brine (1 x 100 mL), combined. 
5 dried (MgS04), filtered, and concentrated to an orange solid. This crude material, 

consisting of impure 4 , -fluoro-2'-methoxy-4-nitro-2-biphenylcarboxylic acid (structure 44 of 
Scheme XII, where R ] =F. r2=H), was suspended in 1,2-dichloroe thane (80 mL). treated 
with thionyl chloride (1.2 mL), and heated at reflux for 90 min. The reaction mixture was 
cooled to rt, treated with aluminum trichloride (0.4 g), and allowed to react overnight ( 1 1 h). 
10 The reaction mixture was poured into 20% KOH (80 mL) and extracted with methylene 
chloride (3 x 80 mL). The extracts were combined, dried (MgS04). filtered, and 
concentrated to an orange oil. The crude material was dissolved in methylene chloride (50 
mL), adsorbed onto Celite™ (1 g). and concentrated to a fluffy orange powder. This 
powder was applied to a pad of silica gel in a 250 mL Buchner funnel (50 x 50 mm). The 
15 pad was rinsed with 100 mL of 2:1 hexane:EtOAc. which was discarded, and then 400 mL 
of 1:1 hexane:EtOAc. The filtrate was concentrated to afford 2.08 g (48%) of 7-fluoro-2- 
nitro-3,4-benzocoumarin as an orange solid. Data for 7-fluoro-2-nitro-3,4-benzocoumarin: 
!H NMR (400 MHz, acetone-d*) 9.02 (d, / = 2.4. 1 H): 8.71 (dd.J = 8.8. 2.4, 1 H); 8.65 
(d, J = 8.8. 1 H); 8.53 (dd, J = 9.6, 6.1, 1 H); 7.34 (m, 2 H). 

20 

2-Amino-7-fluoro-3.4-ben7.ocoumarin rstmcture 40 of S c heme X~TT where R>=F R2=m In 
a 250-mL flask, a suspension of 7-fluoro-2-nitro-3,4-benzocoumarin (2.04 g, 7.9 mmol) in 
EtOAc (150 mL) was treated with 10% Pd/C (1.2 g) and AcOH (0.2 mL). and stirred under 
an atmosphere of H2 for 1 h. The reaction mixture was filtered and the solids rinsed with 
25 acetone (200 mL). Concentration of the filtrate afforded 1 .61 g (89%) of 2-amino-7-fluoro- 
3,4-benzocoumarin as a yellow solid. Data for 2-amino-7-fluoro-3,4-benzocoumarin: *H 
NMR(400MHz,acetone-<l6) 8.15 (dd./= 9.6. 6.1. 1 H); 8.05 (d, J = 8.6, 1 H);7.55(d,7 
= 2.5, 1 H); 7.28 (dd, J = 8.6, 2.5, 1 H); 7.14 (m, 1 H); 7.12 (d, J = 9.6. 1 H); 5.4 (br s. 2 
H). 

30 8-FJuoro- 1 .2-dihvdro-2.2.4-trimethvl.S^n U ni a rinor3.4-nq U inoline < Co m pn,. n H 20g , 

structure 39 of Scheme XT. where R 1=F p2=m In a 200-mL resealable pressure tube, a 
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suspension of 2-amino-7-fluoro-3,4-benzocoumarin (1.61 g) in acet ne (100 mL) was 
treated with iodine ( Aldrich: 0.50 g) and heated to 1 10°C for 32 h. The reaction mixture 
was cooled to rt, concentrated to remove the bulk of the acetone, and dissolved in CH2CI2 
(200 mL). The organic layer was washed with 0.5 N Na2S203 (2 x 200 mL) and sat'd 
5 NaHC03 (1 x 100 mL). The aqueous layers were extracted with CH2CI2 (2 x 100 mL).. 
The combined organic layers were dried (K2CO3), filtered, and concentrated to afford an 
orange solid. Purification by SGC (hexane/EtOAc, 5/1) afforded 0.46 g (21%) of 
Compound 208 as a bright yellow solid. Data for Compound 208: *H NMR (400 MHz, 
acetone-do) 8.12 (dd, J = 9.6, 5.9, 1 H); 7.92 (d, J = 9.6, 1 H); 7.22 (d, J = 8.6, 1 H); 7.1 1 
10 (m, 2 H); 6.1 (br s, 1 H); 5.53 (d, J ■ 1.2, 1 H); 1.29 (s, 6 H). The acetone multiplet 
obscures the C(4) methyl group. 

EXAMPLE 109 

9-Oiloix>-L2-dihvdro-2.2.4-trimethvl-5-coumarinor3,4-/louinoline (Co mpound 209. 

15 structure 41 of Scheme XI. where R ] =H. R2=cn 

2-Bromo-4-chloroanisole (structure 36 of Scheme XI. where R^H. r2=CD In a 250 mL 
r.b. flask, a solution of 2-bromo-4-chlorophenoI (Lancaster: 1 6.94 g, 8 1 .6 mmol, 1 .0 
equivuiv) in acetone (160 mL) was treated sequivuentially with iodomethane (6.10 mL, 98 
mmol, 1 .2 equivuiv), potassium carbonate (12 g), and water (4 mL). The reaction mixture 

20 was heated at reflux for 3 h, cooled to rt, and the bulk of the volatiles was removed under 
reduced pressure. The residue was poured into water (140 mL) and extracted with EtOAc (3 
x 150 mL). The extracts were washed with brine (1 x 100 mL), combined, dried (K2CO3), 
filtered through a pad of Celite™, and concentrated to a clear oil. Short-path distillation 
(80-85 °C, 1 Torr) afforded 17.74 g (98%) of 2-bromo^»-chloroanisole as a clear liquid. 

25 Data for 2-bromo-4-chloroanisole: *H NMR (400 MHz, acetone-de) 7.53 (d, J = 2.5, 1 
H); 7.24 (dd, J = 9.7, 2.5, 1 H); 6.81 (d, J = 9.7, 1 H); 3.88 (s, 3 H). 

5-Chloro-2-methoxvphenvlboronic acid (structure 37 of Scheme XI. where R*=H. R^=Cn 
This compound was prepared in a manner similar to that of 5*fluoro-2- 
30 methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-4-chloroanisole (2.00 g, 9.0 
mmol, 1.0 equivuiv), n-BuLi (2.5 M in hexanes; 3.62 mL, 9.0 mm 1, 1.0 equivuiv), and 
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trimethylborate (3.0 mL. 26 mmol. 2.9 equivuiv) to afford 1.30g (77%) of crude 5-chloro-2- 
methoxyphenylboronic acid as a white semi-solid. This compound was used in the next 
reaction with no further purification. 



10 



15 



Methyl (S'-cMprp-^'-m^hoyv^-nit^-hinhenvncarhoTvlpt^ f e ature a» nf ^ 
where R^H , F 2 =Tn This compound was prepared in a manner similar to that of methyl- 
(5 , -nuoro.2'-memoxy-4-nitro-2-biphenyl)carboxylate (EXAMPLE 107) from methyl 2- 
bromo-5-nitrobenzoate (1.25 g,4.8 mmol, 1 .0 equivuiv). tetrakis(triphenylphosphine) 
palladium (Aldrich: 0.16 g, 0.14 mmol, 2.9 mol%). and 5-chloro-2-methoxyphenylboronic 
acid ( 1 .30 g, 6.9 mmol, 1 .5 equivuiv) to afford 0.85 g (55%) of methyl-5^hloro-2'. 
methoxy-4-nitro-2-biphenylcarboxylate as a yellow-orange solid. Data for methyl-S-chloro- 
2-methoxy-4-nitro-2-biphenylcarboxylate: *H NMR (400 MHz, CDCI3): 8.73(d./ = 2 4 
1 H); 8.38 (dd, J = 8.5. 2.5. 1 H); 7.49 (d, J = 8.5, 1 H); 7.36 (dd, / = 8.7, 2.5, 1 H); 7.23 (d. 
J = 2.5, 1 H); 6.85 (d. J = 8.7. 1 H); 3.76 (s. 3 H); 3.70 (s. 3 H). 



5'-<^) 9r o.2VmrthpxY^Pitm-?-biphen Y lc a rb0XYMcflnd This compound was prepared in a 
manner similar to that of 5'-fluoro-2^me m oxy^-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from me*yl-5'-chloro-2Vme m oxy^ (0 83 g 

2.6 mmol) to afford 0.75 g (95%) of 5--chloro-2Vmemoxy-4-nitro-2-biphenylcarboxylic acid 
20 as a yellow solid. Data for (5^hlort>-2 -memoxy^nitro-2-biphen y l)carboxy]ic acid: 1 H 
NMR (400 MHz. acetone-d*) 8.69 (d. J = 2.5. 1 H); 8.46 (dd. J = 8.3. 2.6, 1 H); 7.68 (d, J 
= 8.5, 1 H); 7.41 (dd. J = 8.9. 2.7. 1 H); 7.33 (d. / = 2.8, 1 H); 7.08 (d, J = 8.6, 1 HV 3 75 
(s.3H). 

25 ^ hl Pro-?-nimv3,4-bepzocou m aTlP This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3.4-benzocoumarin (EXAMPLE 107) from 5'-chloro-2'-methoxy-4- 
nitro-2-biphenylcarboxyJic acid (0.74 g. 2.3 mmol). SOCI 2 (0.17 mL. 2.3 mmol), and AICI3 
(0.30 g, 2.5 mmol) to afford 0.64 g (quant) of 6-chlc^2-nitro-3,4-benzocoumarin as a 
yellow solid. Data for 6H:hloro-2-nitro-3,4-benzocoumarin: *H NMR (400 MHz, acetone- 

30 d*) 9.04 (d, / = 2.3. 1 H); 8.73 (m. 2 H); 8.51 (d. J = 2.4. 1 H); 7.72 (dd. J = 8.6, 2 4 1 
H); 7.50 (d.7= 8.7,1 H). 
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2.Amino-6^hloro-3.4-benzocoumarin (structure 40 of Scheme XI. where R*=H. R2-cn 
This compound was prepared in manner similar to that of 2-amino-6-fIuoro-3,4- 
benzocoumarin from 6-chloro-2-nitro-3,4-benzocoumarin (0.64 g, 2.3 mmol) to afford 0.50 
5 g (88%) of 2-amino-6-chloro-3,4-benzocoumarin as a yellow solid. Data for 2-amino-6- 
chloro-3,4-benzocoumarin: *H NMR (400 MHz, acetone^) 8.1 1 (m, 2 H); 7.55 (d, J = 
2.5, 1 H); 7.39 (dd. J = 8.6, 2.5, 1 H); 7.28 (m, 2 H). 

9-Chloro-1.2^1ihvdrf>-2.2.4-trimethvl-5-coumarinor3.4-r1auinoline (Compound 209. 

10 structure 41 of Scheme XI. where R*=H. R^=C1) This compound was prepared in a 

manner similar to that of Compound 207 from 2-aminc-6-chloro-3,4-benzocoumarin (0.50 
g) to afford 0.14 g (21%) of Compound 209 as a bright yellow solid. Data for Compound 
209: *H NMR (400 MHz, acetone-d*): 8.10 (d, / = 2.4, 1 H); 8.00 (d, / = 8.7, 1 H); 7.39 
(dd, J = 8.7, 2.3. 1 H); 7.26 (d. J = 8.8, 1 H); 7.23 (d, / = 8.6, 1 H); 5.55 (s, 1 H); 1.30 (s, 

15 6 H). The acetone multiplet obscures the C(4) methyl group. 

EXAMPLE 110 

(/Z/^-5-Butvl-9-fluoro-1.2^ihvdio-2.2.4-^ 

f Compound 210. structure 42 of Scheme XI. where R=n-butvl. R*=H. r2=F) 
20 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(0.53 g, 1.7 mmol) and n-BuLi (2.5 M in hexanes, 2.7 mL, 6.8 mmol, 4.0 equivuiv) to afford 
0.34 g (57%) of Compound 210 as a yellow foam. Data for Compound 210: *H NMR 
(400 MHz, acetone-o*): 7.54 (d, J = 8.5, 1 H); 7.49 (dd, J - 10.2, 2.9, 1 H); 7.03 (dd, J = 
8.8, 4.9, 1 H); 6.88 (dt, J = 2.9, 8.8, 1 H); 6.75 (d, J = 8.5, 1 H); 5.80 (br s, 1 H); 5.49 (s, 1 
25 H); 4.83 (t, J = 7.6, 1 H); 2.36 (q, J = 7.5, 2 H); 2.05 (s, 3 H); 1 .46 (sextet, J = 7.4, 2 H); 
1.10 (br s. 8H); 0.93 (t, / = 7.4, 3 H). 



EXAMPLE 111 

( fl/SW5-Butvl-8-flnoro- 1 .2-dihvdro-2^.4-trimethvl-5W-chromenor3.4-rlQuinoline 
30 (Compound 211. structure 42 of Scheme XI. where R=n-butvl. R ] =F. R^=H) 
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This c mpound was prepared by General Method 5 (EXAMPLE 60) from Compound 208 
(29 mg, 0.09 mmol) and n-BuLi (2.5 M in hexanes. 0.16 mL, 0.40 mmol) to afford 6.5 mg 
(20%) of Compound 211 as a yellow foam. Data for Compound 211: *H NMR (400 MHz, 
acetone-d*): 7.77(dd./ = 8.7, 6.3, 1 H); 7.51 (d, J = 8.5. 1 H); 6.85 (m, 3 H); 5.80(brs. 
5 1 H); 5.49 (s, 1 H); 4.84 (t, J = 7.5. I H); 2.37 (q, J = 7.5, 2 H); 2.07 (s, 3 H); 1.47 (sextet. 
J = 7.4. 2H); 1.10 (brs, 8H); 0.93 (t, J = 7.4. 3 H). 



EXAMPLE 112 

(Wfl-5-f3-ChlpmphenYlV9-fluoro-K 
10 flquinoJine (Compound 212, structure 42 of Scheme XI. where R= 3 -chlomnh«nvl p Up 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0.16 mmol) and 3-bromochlorobenzene (120 mL) to afford 46 mg (70%) of 
Compound 212 as a colorless solid. Data for Compound 212: *H NMR (400 MHz, 
15 acetone-^): 7.56 (d, J = 8.4, 1 H); 7.36 (dd, J = 9.8, 2.9, 1 H); 7.25 (m, 4 H); 6.95 (s. 1 
H); 6.85 (d, J = 8.5, 1 H); 6.81 (m, 1 H); 6.74 (td, / = 8.5, 2.9. 1 H); 5.51 (s. 1 H); 2.00 (d, 
/ = 1 .0. 3 H); 1.28 (s. 3 H); 1.26 (s, 3 H). 



EXAMPLE 113 

(/re)-5^4-Chlpi^?-mgthvlphen 

flWinPline (Compound 213 , f>tmctg re 42 Of Scheme XI. when, R= ^ chloro.3.m < .thvlp h.n Y | 
Rl=H. R2=Fi 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0.16 mmol) and 5-bromo-2-chlorotoluene (0.21 g) to afford 42 mg (62%) of 
Compound 213 as a colorless solid. Data for Compound 213: *H NMR (400 MHz, 
acetone-de): 7.55 (d, J = 8.4. 1 H); 7.34 (dd. J = 10.0. 2.8. 1 H); 7.22 (m, 2 H); 7.00 (br d, J 
= 10.3. 1 H); 6.89 (s. 1 H); 6.84 (d. J = 8.4. 1 H); 6.75 (m. 2 H); 5.49 (s. 1 H); 2.24 (s. 3 H): 
1.99 (d.7 = 1.2. 3 H); 1.27 (s, 3 H); 1.25 (s. 3 H). 
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EXAMPLE 114 

(fl/SVS-(4-Chlorophe nvlV9-fluoro-1.2-dihvdi^ 

flouinoline (Compou nd 214. stmcture 42 of Scheme XI. where R=4-chloronhenvl. R*=H. 
5 R^F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0.16 mmol) and 4-bromochloro benzene (0.19 g) to afford 33 mg (50%) of 
Compound 214 as a pale yellow oil. Data for Compound 214: *H NMR (400 MHz, 
acetone-de) 7.55 (d, J ■ 8.4, 1 H); 7.34 (dd, J - 10.0, 2.8, 1 H); 7.27 (d, J = 8.6, 2 H); 7.22 
10 (d, J m 8.6, 2 H); 6.92 (s, 1 H); 6.84 (d, J = 8.5, 1 H); 6.75 (m. 2 H); 5.60 (br s, 1 H); 5.48 
(d, J = 1 .3, 1 H); 1 .99 (d, J = 1 .3, 3 H); 1 .27 (s, 3 H); 1 .24 (s, 3 H). 

EXAMPLE 115 

f/y^-9-Ruottvl^wlihvdio-5-r4-methoxvT)henvlV2.2.4-trimemvl-5^hromenor3.4- 
15 flouinoline (Compound 215. structure 42 of Scheme XI. where R=4-methoxvt>henvl. Rl=H. 
R2=B 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0.16 mmol) and 4-bromoanisole (0.13 mL) to afford 8 mg (12%) of Compound 215 
as a pale yellow oil. Data for Compound 215: NMR (400 MHz, acetone-da) 7.53 (d, J 
20 = 8.4, 1 H); 7.34 (dd, J = 10.0, 2.8, 1 H); 7.1 1 (d, / = 8.8, 2 H); 6.86 (s, 1 H); 6.82 (d, J = 
8.4. 1 H); 6.76 (d, / = 8.6, 2 H); 6.70 (m, 2 H); 5.6 (br s, 1 H); 5.46 (s, 1 H); 3.70 (s, 3 H); 
1 .99 (s, 3 H); 1 .26 (s, 3 H); 1 .23 (s, 3 H). 

EXAMPLE 116 

25 f /ySV8-F1uoro- 1 .2-dihvdro-5-metho xv-2.2.4-trimethvl-5ff-chromenor3.4-flquinoline 
(Compound 216. structure 47 of Scheme XTV. where R ] =F. R2=H. R 3 =methvl. X=0) 
(KAgV8-Fluoro- 1 .2-dihvdro-5-hvdroxv.2^.4-trimethvl.5f/.chromenor3.4-rlQuinoline 
(structure 46 of Scheme XTV. where R*=F. r2=H> This compound was prepared in a 
manner similar to that of Compound 185 (EXAMPLE 85) from Compound 208 (170 mg) 

30 and DIBALH (1.0 M in hexane; 1.25 mL) to afford 27 mg (16%) of (il/5)-8-fluoro-l,2- 

dmydro-5-hydroxyl-2^,4-trimemyl-5ff-chromeno[3,4-/]quinoline as a white solid. Data f r 
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10 



(W5)-8-fluoro-l,2Kifoydn>-5-hydroxy-2^ 1h 
NMR (400 MHz, acetone-do): 7.74 (dd, J = 8.6. 6.3, 1 H); 7.50 (d. J = 8.4, 1 H); 6.85 (s. 1 
H); 6.79 (m. 2 H); 6.72 (dd. J = 9.9. 2.7, 1 H); 5.51 (d. 7= 1.2, 1 H); 2.82 (s. 3 H); 1.30 (s, 
3H); 1.17 (s. 3 H). 

(W£)-8-FluorP-1.2-dihvdro-5-methoxv-2_2 4-tri^^ 

(Compound 216. structure 47 of Scheme XIV, where R 1=F r2 =H . R^erhyl Y=n> This 
compound was prepared in a manner similar to that of Compound 186 (EXAMPLE 86) 
from (/V^8-fluoro-l,2Kiihyd^^ 

(24 mg) to afford 25 mg (quant) of Compound 216 as a white solid. Data for Compound 
216: lH NMR (400 MHz, acetone-do) 7.74 (dd. J = 8.5. 6.2, 1 H); 7.50 (d, J = 8.4, 1 H); 
6.85 (m. 2 H); 6.79 (d, J = 8.4, 1 H); 6.38 (s, 1 H); 5.52 (t. J = 1 .0, 1 H); 3.46 (s. 3 H); 2.26 
(d, J = 1.2. 3 H); 1.31 (s, 3 H); 1.15 (s, 3 H). 

15 EXAMPLE 117 

(^g)-5-(4-CMorpphmvl V8-fluoro. 1 2-dihvdm-2 9 4 -trimethvl- W-chromennn A- 
flownoline (Componnd 217. structure 42 of Scheme 2 Q , where R=4-chl or o P henvl. R 1=F 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 208 
20 (42 mg, 0.13 mmol) and 4-bromochlorobenzene (0.19 g) to afford 10 mg (18%) of 
Compound 217 as a pale yellow oil. Data for Compound 217: *H NMR (400 MHz, 
acetone-d*) 7.62 (dd, J = 8.6. 6.3, 1 H); 7 .53 (d, J = 8.4, 1 H); 7.27 (d, J = 8.7, 2 H); 7.23 
(d, J = 8.7, 2 H); 6.96 (s, 1 H); 6.83 (d, J = 8.2. 1 H); 6.67 (m, 1 H); 6.58 (dd, 7= 8.7, 2.5. 1 
H); 5.48 (d, J = 13, l H); 1.99 (d, / = 1.2, 3 H); 1.26 (s, 3 H); 1.23 (s. 3 H). 

25 

EXAMPLE 1 1K 

W-y>-9-Chloro-5-(4-rhlon>phenvl VI ^-dihydro-^ ^fri m ethvl^W-chmm^^p f^ a. 
flgyinoline (Compound 218. structure 42 of Scheme VI. where R=4-rhloro P henvl T?1=H 

BisCJ) 

30 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg. 0.12 mm 1) and 4-bromochlorobenzene (0.19 g) to afford 23 mg (44%) of 
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Compound 218 as an off-white oil. Data for Compound 218: *H NMR (400 MHz, 
acetone-d*) 7.59 (d, J = 2.5, 1 H); 7.58 (d, J = 8.4, 1 H); 7.27 (d, J = 8.6, 2 H); 7.22 (d, J = 
8.6, 2 H); 6.96 (dd, / = 8.5, 2.4, 1 H); 6.94 (s, 1 H); 6.84 (d, J = 8.4, 1 H); 6.78 (d, J = 8.5, 
1 H); 5.7 (br s, 1 H); 5.49 (d, J = 1.1, 1 H); 1.99 (d, J = 1.1, 3 H); 1.27 (s, 3 H); 1.24 (s, 3 
5 H). 

EXAMPLE 119 

fZl5-Butvlidene-1.2-dihvdro-2.2.4-triTO^^ (Compound 
219. structure 45 of Scheme XIII. where Rl=R2=H. R3=n-PTOPvn 

10 General Method 6: Preparation of compounds of structure 43 from Compound 159 or 

compounds of structure 39. This transformation involves the addition of a Grignard reagent 
(or, alternatively, an organolithium reagent) to Compound 159 or compounds of structure 41 
followed by an acid catalyzed dehydration reaction. To a flame-dried flask charged with 
magnesium powder (8-10 equivuiv) and iodine (1-5%) under nitrogen was added one fourth 

15 of a solution of the corresponding benzyl bromide (or chloride) (8-10 equivuiv) in 2-3 mL 
of THF or ether. The mixture was allowed to stir for 5-10 min until the reaction initiated (a 
few drops of 1 ,2-dibromoethane might be necessary to initiate the reaction), and then the 
rest of the benzyl bromide (chloride) solution was added and the reaction went to 
completion in several min to give a colorless solution. The Grignard reagent solution was 

20 cannulated into a yellow solution of Compound 159 or a compound of structure 41 in 1-2 
mL of THF and the resulting dark red mixture was allowed to stir at it for 20-66 min until 
the red color faded. The reaction was quenched with water (5 mL) and extracted with ethyl 
acetate (2x15 mL). Removal of the solvent under reduced pressure afforded the crude 
lactol as a yellow oil, which was dissolved in 5 mL of methylene chloride and was treated 

25 with p-toluenesulfonic acid (5-10 mol%). The reaction was stirred at rt for 30 min and was 
quenched with a 2% NaOH aqueous solution (2 mL). The mixture was extracted with ethyl 
acetate (20 mL) and was washed with brine (5 mL), and was then concentrated. 
Chromatography of the crude mixture on a silica gel column using 10 % ethyl 
acetate/hexane as the eluent afforded the compound of structure 45 as a bright yellow oil or 

30 solid in good yield. 
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Z19, structure 45 of Scheme XITI where R Ur2 = h . R 3 mH ^ mr g ) This compound was 
prepared by General Method 6 from 1.6 M hexane solution of n-butyllithium (0.2 mL. 0.32 
mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 4.8 mg (21%) of Compound 219 
5 as a bright yellow oil. Data for Compound 219: Rf = 0.62 (silica gel. 25% EtOAc: hexane); 
*H NMR (400 MHz, acetone-d6) 7.74 (d, J = 7.5, 1 H), 7.54 (d, J = 8.4, 1 H), 7.14 (t,/ = 
7.5, 1 H), 7.03-6.98 (m, 2 H). 6.74 (d, J = 8.4, 1 H). 5.48 (s, 1 H). 4.81 (t, J = 7.5, 1 H), 
2.40-2.35 (m, 2 H), 2.09 (s, 3 H), 1.49-1.44 (m, 2 H), 1.27 (br s, 6 H). 0.93 (t, J = 7.3, 3 H). 

10 EXAMPLE 12n 

g)-5-3enZYljdemH 7-djhvdiX>-2.2,4-trimr.thvl-5//- C hrnm ^ or3.4-fln,,inni;ne fComnonnH 

220 , structure 45 of Scheme XTII where bUb^ p3^ h rr Y , } 

This compound was prepared by General Method 6 (EXAMPLE 119) from benzyl bromide 
(171 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 6.3 mg (25%) of 
Compound 220 as a bright yellow oil. Data for Compound 220: Rf = 0.50 (silica gel, 25% 
EtOAc: hexane); lH NMR (400 MHz, acetone-d 6 ) 7.82 (t, J = 7.6, 3 H). 7.64 (d. J = 8.4, 
1 H), 7.38 (t , J = 7.6, 2 H). 7.24-7.20 (m, 3 H), (7.09-7.06) (m. 1 H), 6.84 (d. J = 8.4, 1 
H), 5.68 (s, 1 H), 5.55 (s 1 H). 2. 1 1 (s, 3 H), 1 .29 (br s, 6 H). 

20 EXAMPLE 121 

fComppund 72} , stniffltrr45 of Scheme xm where r 1=1*2^ R 3 =A . f1linmr H. nY , ) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 4-fluorobenzyl 
chloride (145 mg, 1.0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 17 mg 
(63%) of Compound 221 as a bright yellow oil. Data for Compound 221: Rf = 0.56 (silica 
gel. 25% EtOAc: hexane); 1h NMR (400 MHz, acetone-de) 7.87-7.82 (m. 3 H). 7.64 (d. J 
= 8.4. 1 H). 7.22-7.05 (m, 5 H), 6.82 (d, J = 8.4. 1 H). 5.68 (s. 1 H), 5.54 (s. 1 H), 2.10 (s, 
3H). 1.32(brs.6H). 



15 



25 



30 



EXAMPLE 122 

(^5-(4-ProTObCTi^|t^^ 

(Compound 222. structure 45 of Scheme XTTI wh e re R^R^h PS^hmmnn^nvD 
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This compound was prepared by General Method 6 (EXAMPLE 119) from 4-bromobenzyl 
bromide (250 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 24 mg 
(82%) of Compound 222 as a bright yellow oil. Data for Compound 222: 1 HNMR(400 
MHz, acetone-d6) 7.83 (d. J = 8.4, 1 H), 7.77 (d, J = 8.6, 2 H), 7.65 (d, J = 8.4, 1 H), 7.55 
5 (d, J = 8.6, 2 H), 7.26-7. 1 7 (m. 2 H), 7. 1 1 -7.06 (m. 1 H), 6.84 (d, J = 8.3, 1 H), 5.66 (s, 1 
H). 5.55 (s, 1 H). 2.09 (s, 3 H), 1.34 (br s, 6 H). 

EXAMPLE 123 

fZ^-S-f3-Bromobenz vlideneV1.2-dihvdio-2.2.4-trimemvl-5H-chromenof3.4-rlQuinoHne 
10 f Compound 223. structure 45 of Scheme XIII. where Rl=R 2 =H. R3=3-bromophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-bromobenzyl 
bromide (250 mg, 1.0 mmol) and Compound 159 (15 mg, 0.05 mmol) to afford 22 mg 
(98%) of Compound 223 as a bright yellow oil. Data for Compound 223: *H NMR (400 
MHz, acetone-d6) 8.03 (s, 1 H), 7.85 (d, J = 7.9, 1 H), 7.78 (d, J = 7.9, 1 H), 7.66 (d, J = 
15 8.4, 1 H). 7.41-7.17 (m, 4 H), 7.09 (t, J = 7.9, 1 H), 6.85 (d, J = 8.3, 1 H), 5.67 (s, 1 H), 
5.55 (s, 1 H), 2.10 (s, 3 H), 1.33 (br s, 6 H). 

EXAMPLE 124 

(Z^-5-r3-ChlorobenzvlideneVl^ -dihvdro-2.2.4-trimemvl-5f/-chromenor3.4-r1ouinoline 
20 (Compound 224. structure 45 of Scheme Xni. where r!=r2=H. R3=3-chlorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 119) from 3-chlorobenzyl 
chloride (161 mg, 1.0 mmol) and Compound 159 (10 mg, 0.035 mmol) to afford 6.3 mg 
(45%) of Compound 224 as a bright yellow oil. Data for Compound 224: Rf = 0.33 (silica 
gel, 25% EtOAc: hexane); *H NMR (400 MHz, acetone-dfi) 7.88-7.85 (m, 2 H), 7.72 (d, J 
25 = 8.0, 1 H), 7.67 (d, J = 8.4, 1 H), 7.40 (t, J = 8.0, 1 H), 7.26-7.20 (m, 3 H), 7.12-7.08 (m, 
1 H), 6.85 (d, J m 8.4, 1 H), 5.68 (s, 1 H), 5.56 (s, 1 H), 2.10 (s, 3 H), 1.29 (br s, 6 H). 

EXAMPLE 125 

(ZW5-f3.Fluorobenzv lideneVl^^ihvdro-2.2.4-trimemvl-5H-chromenor3.4-/laui 
30 (Compound 22 S. structure 45 of Scheme XIII. where R*=r2=H. R3=3-fluorophenvn 
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This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-fluorobenzyl 
bromide (189 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 5.4 mg 
(20%) of Compound 225 as a bright yellow oil. Data for Compound 225: Rf= 0.50 (silica 
gel, 25% EtOAc: hexane); *H NMR (400 MHz, acetone-d6) 7.85 (d, J = 7.9, 1 H), 7.66 (d, 
5 J = 8.6, 2 H). 7.52 (d, J = 7.9, 1 H), 7.43-7.38 (m. 1 H), 7.25-7.23(m, 2 H). 7. 11 -7.07 (m, 
1 H), 7.02-6.97 (m. 1 H), 6.85 (d, J = 8.6. 1 H). 5.70 (s, 1 H), 5.55 (s, 1 H), 2.10 (s, 3 H), 
1.29(brs,6H). 

EXAMPLE 126 

10 (&-5-(2-CftlorobenzvlideneVI.2-dihvdro-2.2.4-t^ 

(Compound 226. structure 45 of Scheme XTTI where Rl=R2=R R3 = 2-ch1nm P hP 1Y i) This 
compound was prepared by General Method 6 (EXAMPLE 1 19) from 2-chloro benzyl 
chloride (161 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 8.4 mg 
(30%) of Compound 226 as a bright yellow oil. Data for Compound 226: Rf = 0.44 (silica 

15 gel, 25% EtOAc: hexane); *H NMR (400 MHz, acetone-d6) 8.44 (d, J = 7.9, 1 H), 7.85 (d, 
J = 7.9, 1 H), 7.67 (d, J = 8.5, 1 H), 7.45-7.37 (m, 2 H), 7.25-7.21(m, 3 H), 7.20-7.1 l(m, 1 
H), 6.86 (d, J = 8.5, 1 H), 6.20 (s, 1 H), 5.55 (s, 1 H), 2.15 (s, 3 H), 1.29 (br s, 6 H). 

EXAMPLE 127 

20 (Z)-5-(2-BromobenzvlideneVl^-dihvdro-2.2.4-trim emvl-5tf-chfo m enor3.4-nquinnlinf 

(Compound 227. structure 45 of Scheme XTfl. where R'=r 2=H. R3=2.hmmnph»ny|) This 
compound was prepared by General Method 6 (EXAMPLE 119) from 2-bromobenzyl 
bromide (250 mg, 1 .0 mmol) and Compound 159 ( 20 mg, 0.07 mmol) to afford 2.8 mg 
(10%) of Compound 227 as a bright yellow oil. Data for Compound 227: Rf = 0.44 (silica 

25 gel, 25% EtOAc: hexane); *H NMR (400 MHz, acetone-d6) 8.45 (d, J = 7.9, 1 H), 7.85 
(d, J = 7.9, 1 H), 7.67 (d, J = 8.5, 1 H). 7.64 (d, J = 7.9, 1 H), 7.45 (t, J = 8.5, 1 H), 7.23 
- 7.07 (m. 4 H). 6.87 (d, J = 8.5, 1 H), 6. 19 (s, 1 H), 5.55 (s, 1 H), 2. 15 (s, 3 H), 1.29 (br s, 
6H). 
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EXAMPLE m 

(Zl5-(2-nuorobenzvlidenel-1.2-dihvdro-2.2.4-rt^ 

(Compound 228. structure 45 of Scheme XIII where R)=r2=H. R3=2-fluorophenvn This 
compound was prepared by General Method 6 (EXAMPLE 1 19) from 2-fluoro benzyl 
5 bromide ( 1 89 mg, 1 .0 mmol) and Compound 159 (10 mg, 0.034 mmol) to afford 2. 1 mg 
(16%) of Compound 228 as a bright yellow oil. Data for Compound 228: *H NMR (400 
MHz, acetone-d6) 8.39 (m, 1 H), 7.85 (d, J = 7.4, 1 H), 7.67 (d, J = 8.5, 1 H), 7.30-7.06 
(m, 6 H), 6.86 (d, / = 8.5. 1 H), 5.96 (s, 1 H), 5.90 (s, 1 H), 5.55 (s, 1 H). 2.13 (s, 3 H), 1.32 
(brs,6H). 

10 

EXAMPLE 129 

(ZV5-i2.3-Difluorobenzvliiicneyi.2-dihvdro-2^ 

(Compound 229. structure 45 of Scheme XIII. where R1=r2=H. R3=2.3-difluorophcnvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 2,3- 
15 difluorobenzyl bromide (207 mg, 1 .0 mmol) and Compound 159 (10 mg, 0.034 mmol) to 
afford 4.8 mg (35%) of Compound 229 as a bright yellow oil. Data for Compound 229: *H 
NMR (400 MHz, acetone-d6) 8.18 (dd, J = 8.0. 6.6, 1 H), 7.87 (d, J = 7.5, 1 H). 7.69 (d. J 
m 8.5. 1 H), 7.30-7.08 (m, 5 H), 6.89 (d, / = 8.4, 1 H), 5.94 (s, 1 H), 5.57 (s, 1 H), 2.12 (s, 
3H), 1.31 (brs,6H). 

20 

EXAMPLE 130 

(ZV5-(2.5-DifluorobenzvlideneV1.2-dihvdro-2.2.4-tri^ 

(Compound 230. structure 45 of Scheme XII. where r!=r2=H. R3=2.5.dif1uorophenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 2,5- 
25 difluorobenzyl bromide (207 mg, 1 .0 mmol) and Compound 159 ( 1 5 mg, 0.05 mmol) to 

afford 17 mg (82%) of Compound 230 as a bright yellow oil. Data for Compound 230: *H 
NMR (400 MHz, acetone-d6) 8.12 (m, 1 H). 7.88 (d, J = 8.3, 1 H), 7.69 (d, J = 8.5, 1 H), 
7.30-7.00 (m, 5 H), 6.89 (d, J = 8.4, 1 H), 5.93 (s, 1 H), 5.94 (s, 1 H), 5.56 (s. 1 H), 2.1 1 (s, 
3H), 1.32(brs,6H). 
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EXAMPLE 131 

(^9-RyprCHS.(3-niiorobenzvlideneVl^ihvdnv2^.4-trimethvl- 5 ^hro me nnp i ^ 
flqyjnPling (Compound 231. structure 45 of Scheme XIII where Rl=H. R2=F r3 = ^_ 

s ftoorpphenyl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-fluorobenzyl 
chloride (0.17 g) and Compound 207 (31 mg) to afford 7.5 mg (19%) of Compound 231 as a 
yellow oil. Data for Compound 231: *H NMR (400 MHz, acetone-d6) 7.65 (d, J = 8.4,1 
H), 7.64 (m, 1 H); 7.60 (dd, J = 10.0, 3.0, 1 H); 7.52 (d, / = 7.6, 1 H); 7.40 (m, 1 H); 7.26 
10 (dd, J = 8.9, 4.8, 1 H); 7.00 (m. 2 H); 6.86 (d, J = 8.3, 1 H); 5.72 (s, 1 H); 5.57 (d, / = 1 .2, 
1 H); 2.10 (s, 3 H), 1.40 (br s, 6 H). 

EXAMPLE 132 

(Z^o-fluorp-s-n-rrotthoxv^^ 
15 f1fl"inPline (Compound 332, .structure 45 of Scheme XIII where R'=H. r2 sF r3 = ^. 
methoxvlphenyl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3- 
methoxylbenzyl chloride (0.18 g) and Compound 207 (31 mg) to afford 1 1 mg (27%) of 
Compound 232 as a yellow oil. Data for Compound 232: *H NMR (400 MHz, acetone-d6) 
20 7.63 (d, 7=5,1 H); 7.58 (dd, / = 10.0, 2.9, 1 H); 7.48 (br s, 1 H); 7.28 (d, J = 5. 1 , 2 H); 
7.22 (m, 1 H); 6.98 (m, 1 H); 6.83 (d, J = 9.6, 1 H); 6.82 (m, 1 H); 5.68 (s, 1 H); 5.56 (s, 1 
H); 3.86 (s, 3 H); 2.10 (s, 3 H); 1.35 (br s. 6 H). 

EXAMPLE 1M 

25 (^8-flupro-5^3-fluorprbenzv^ 

flqujnoline (Compound 233. structure 45 of Scheme XIII where R 1=r R2=H p3 = v 
fluorophenyl) This compound was prepared by General Method 6 (EXAMPLE 1 19) from 
3-fluorobenzyl chloride (0.17 g) and Compound 208 (31 mg) to afford 7.5 mg (19%) of 
Compound 233 as a yellow oil. Data for Compound 233: *H NMR (400 MHz, acetone-d£) 

30 7.88 (dd, J = 9.7, 6.2, 1 H); 7.63 (d, J = 8.5, 1 H); 7 .58 (m, 2 H); 7.42 (dd, J = 8.0, 6.4, 1 
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H); 7.09 (dd, J = 9.5, 2.7, 1 H); 7.00 (m t 1 H); 6.92 (m, 1 H); 6.85 (d, J = 8.2, 1 H); 5.73 
(s, 1 H); 5.63 (s, 1 H); 2.10 (s, 3 H); 1.35 (br s, 6 H). 

EXAMPLE 134 

5 (RISAL SKV5^4-Chlorophenviyi^ 

Quinolinone (Compound 234. structure 52 of Scheme X V. where R=4n:hlorophcnvL 

This compound was prepared by a four step procedure as depicted in Scheme XV. To a 
yellow solution of Compound 163 (EXAMPLE 63) (120 mg, 0.3 inmol) in THF (6 mL) at - 

1 0 78°C was added 0.3 mL of n-BuLi ( 1 .6 M in hexane, 0.48 mmol), and the resulting solution 
was stirred for 15 min before a solution of di-r-butyl dicarbonate (150 mg, 0.7 mmol) in 2 
mL of THF was introduced. The reaction mixture was allowed to warm up to it and was 
stirred for 5 h. The mixture was quenched with water and was extracted with ethyl acetate (2 
x 20 mL). Removal of solvent and chromatography of the crude mixture on a silica gel 

15 column using 10-30% mixture of ethyl acetate and hexane afforded 50 mg (34%) of the /- 
Boc protected quinoline (structure 49 of Scheme XV where R=4-chlorophenyl, R*=r2=H) 
and 80 mg (66%) of Compound 163. 

The /-Boc protected Compound 163 (structure 49 of Scheme XV where R=4-chlorophenyl, 
20 R 1 =R2=H) (40 mg, 0.08 mmol) in THF (4 mL) was treated with 0.3 mL of BH3.THF ( 1 .0 
M in THF, 0.3 mmol) at it for 3 h and was then quenched with 0.2 111L of KOH (3 M 
aqueous). To the above solution 0.2 mL of H2O2 (30% in water) was added and the 
mixture was stirred for 30 min, then 5 mL of water was introduced. The mixture was 
extracted with EtOAc, washed with brine and concentrated. Chromatography of the crude 
25 mixture on a silica gel column (10-30% EtOAc/hexane gradient) afforded two major 
isomers. The first fraction (20 mg, 50%) was assigned as (RJS-3U 4u, 5/)-l-/- 
buty loxy carbonyl-5-(4-chioropheny 1)- 1 ^,3,4-tetrahydro-3-hydroxy-2^ t 4-triinethyl-Ji7- 
chromeno[3,4-y]quinoline (structure 50 of Scheme XV where R=4-chlorophenyl, 
r!=r2-h). The second fraction (12 mg, 30%) was assigned as (/VS-3/, 4k, 5i*)-l-r- 
30 butyloxy lcarbonyl-5-(4-chlorophenyl)- 1 ^3.4-tetrahydro-3-hydroxy-2,2,4-trimethy U5H- 
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chromeno[3,4-/]quinoline (structure 51 of Scheme XV where R=4-chlorophenyl, 
R^R^H). 

(R/S-31, 4u, 5/H-r-ButyloxylcarbonyI-5K4-chlorophenylH^ 
5 2,2,4-trime*yl-5/f-chromeno[3,4-/]quinoline (structure 50 of Scheme XV where R=4- 

chlorophenyl, Rl=R2=H) (20 mg, 0.04 mmol) was oxidized with PCC (100 mg, 0.46 mmol) 
in 5 mL of methylene chloride at rt for 60 min to yield (R/S-41, 5u)-l-/-butyloxyIcarbonyI-5- 
(4-chlorophenyI)- 1 ^3.4-tetrahydro-2^,4-trimethy]-5«-chromeno[3,4-/]-3-quinolinone as a 
colorless oil after chromatography. This compound was then treated with 0.2 mL of TFA in 

10 0.5 mL of methylene chloride for 30 min and was quenched with 5 mL of KOH (2%). The 
reaction mixture was extracted with EtOAc, washed with brine and was concentrated. 
Chromatography of the crude residue on a silica gel column (10-30% EtOAc/hexane 
gradient) afforded 15 mg (93%) of Compound 234 as a white solid. Data for Compound 
234: *H NMR (400 MHz, CDCI3) 7.64 (d, J = 8.2. 2 H), 7.18 (d, J = 8.6,2 H), 7.13 (d, J 

15 = 8.6. 2 H). 7.05(1,7= 7.9. 1 H),6.96(t,/ = 7.8. 1 H). 6.84 (d, 7 = 8.3. 1 H).6.76(d,7 
= 7.9. 1 H),6.37(s. 1 H),3.73(s. 1 H),3.56(q.7 = 7.4, 1 H), 1.44(s,3H), 1.26(s,3H). 
0.87 (d, 7 = 7.4, 3 H). 

EXAMPLE 13S 

20 fWS^/.5/K5-(4-ChloiTmhenviyi.2.^ 

qyinplinope (Compound 735. structure 53 of sghaae *v w here R=4- C hin™ r h,.nYi 

(R/S-3/,4«, 5«M-f-Butyloxylcarbonyl-5^4-chlorophenylM^ 

2^,4-trimethyl-5W-chromeno[3,4-/lquinoline (structure 51 of Scheme XV where R=4- 
25 chlorophenyl, R 1=R2=H) (EXAMPLE 134) (12 mg, 0.024 mmol) was oxidized and 

deprotected by methods similar to that described for Compound 234 (EXAMPLE 134) to 
yield 8 mg (84%) of Compound 235 as a white solid Data for Compound 235: *HNMR 
(400 MHz, CDCI3) 7.59 (d. 7 = 8.4, 1 H). 7.57 (d, 7 = 8.0. 1 H), 7.15 (d. 7 = 8.5, 2 H). 
7.06 (d. 7 = 8.5, 2 H), 7.04 (m, 1 H). 6.94 (t. 7 = 7.8, 1 H), 6.85 (d, 7 = 7.6, 1 H), 6.83 (d. 
30 7 = 8J.lH),3.73(s.IH).3.35(d,7 = 7.5, 1 H), 1.50 (d, 7= 7.5, 3 H), 1.46 (s, 3 H), 
1.17 (s, 3 H). 
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EXAMPLE 136 

(/ra)-5^4-Cftlorophenvl)-1.2.3>Metr^ 

quinolinone (Compound 236. structure S4 of Scheme XV wher e R=4-chlnm P henvl. 

To a solution of (R/S-41, 5«)-l-^butyloxylcarix)nyl-5^4K:hJorophenyl)-1^3,4-tetrahydro- 
2^,4-trimethyl-5«-chromeno[3,4-/}-3-quinolinonc (EXAMPLE 234) (5 mg, 0.01 mmol) in 
2 mL of THF was added 10 mg of NaH (40% in mineral oil, 0.25 mmol) and the resulting 
slurry was stirred at rt for 20 min before Mel (0.1 g, 0.7 mmol) was introduced. The mixture 

10 was stirred at it for 2 h and was then quenched with water (5 mL). The mixture was 

extracted with EtOAc and purified by silica gel chromatography to provide 1 .5 mg (36%) of 
Compound 236 as a colorless oil. Data for Compound 236: *H NMR (400 MHz, CDCI3) 
7.59 (d, / = 8.2, 1 H), 7.56 (d, / = 7.8, 1 H), 7.13 (d, J = 8.7, 2 H). 7.09 (d, J = 8.7, 2 H), 
7.01 (t, / = 7.9, 1 H), 6.91 (t, J = 7.9, 1 H), 6.85 (s, 1 H), 6.83-6.78 (m, 2 H), 3.83 (s, 1 H), 

15 1 .63 (s, 3 H), 1 .38 (s. 3 H), 1 .33 (s, 3 H), 1 .28 (s. 3 H). 

EXAMPLE 137 

1.2-Pihvdro-2.2.4-trimefovl-6-mem^^ 

237. structure 57 of Scheme XVI. where R^R^H. R3=n«thoxvlrnethvl. Y=Q> 
20 general Method 7; 1.2-Dihvdro-2.2.4-trimemvlauinolines (Compounds of structure S7 or 
67) from anilines (Compounds of structure 56 or 66V. ambient pressure version In an r.b. 
flask equi vuipped with a reflux condensor, a solution of the aniline (a compound of 
structure 56 or 66) in acetone (0.05-0.20 M) was treated with iodine (5-20 mol%) and 
heated to reflux for 1-3 days. Addition of Celite™ followed by concentration afforded a 
25 fluffy orange powder which was purified by silica gel chromatography to afford the desired 
dihy droqu inoline (compound of structure 57 or 67). 

U-Dihvdlt>-2.2.4-trimemvl-6-irHimoxvmemvl -8-pvnmo /ouinoline (Compound 

237. Structure 57 of Scheme XVI. where r!=r2=h. R3= methoxvlmethvl. V=m This 
compound was prepared by General Method 7 from 7-amino-4-methoxymethylcoumarin 
30 (structure 56 of Scheme XVI, where Rl=R2=H, R3=methoxymethyl) (1 .0 g, 4.87 mmol) to 
aff rd82mg(6%) f Compound 237 as a light yellow solid in addition to 487 mg (35%) f 
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1.2-dihydro-2,2,4-trimethyl-8-methoxymethyl-6-pyranono[6,5-/7quinoIine. Data for 
Compound 237: R f 0.23 (silca gel, hexanes/EtOAc, 2: 1); lH NMR (400 MHz, C6l>6) 7.01 
(s, 1 H), 6.24 (s, 1 H), 6.18 (s, 1 H), 5.02 (s, 1 H), 3.97 (s, 2 H). 3.74 (br s, 1 H), 2.92 (s, 3 
H), 1.78 (d, J = 1.0, 3 H), 0.98 (s, 6 H). 

5 

EXAMPLE 138 

J ^-DihYdro-2.2 l 4-trimcmvl-^trifluoromethvl-8-Dvranonor 5.6-g /miinoline ( Compound Mft , 
Structure 57 of Scheme XVII. where r!=r2=h. R3=trifluoromethvl. Y=m This 
compound was prepared as depicted in Scheme XVII and as described below. 
10 P-Pivalovl-3-nitrophenoUstnictufe 65 of Scheme WII. where R 1=H. P=f-hntvl V=r>) To 
300 mL of CH2CI2 was added 3-nitrophenol (structure 64 of Scheme XVII, where Rl=H, 
Y=0) (15 g, 0.1 1 mol), pyridine (20 mL) and DMAP (10 mg). To this cooled solution 
(0°C) was slowly added trimethylacetyl chloride (18 mL, 146 mmol, 1.4 equivuiv). The 
solution was allowed to warm to rt and stirred for 3 h. To the amber colored solution was 
1 5 added sat'd NH4CI (300 mL). The organic layer was washed with IN HC1 (2 x 1 50 mL), 
10% CuS04- 5 H2O (2 x 100 mL), and brine ( 2 x 100 mL). The extract was dried 
(Na2S04) and concentrated in vacuo to give 22.5 g (94%) of O-pivaloyl-3-nitrophenol as a 
white solid. Data for O-pivaloyl-3-nitrophenol: R f 0.55 (silica gel, hexanes/EtOAc, 3:1); 
lH NMR (400 MHz, CDCI3) 8. 1 1 (dd, J = 4.2, 1.3, 1 H), 7.96 (t, J = 2.2, 1 H), 7.56 (dd, / 
20 = 8.4, 8.2, 1 H). 7.42 (dd, J = 6.5. 1.3, 1 H), 1.35 (s. 9 H). 

Q-Pivalovl-3-aminophenol f structure 66 of Sch eme XVT1 where R ! =H. P=r-butvl. V=Ctt 
To 60 mL anhydrous CH2CI2 was added O-pivaloyl-3-nitrophenol (5.0 g. 22.4 mmol) and 
a catalytic amount (50 mg) of 10% Pd on C. The flask was repeatedly evacuated and 
flushed with N2. The reaction flask was again evacuated and H2 was introduced by balloon. 
25 After stirring under an atmosphere of H2 for 3 h, the reaction flask was flushed twice with 
N2. The suspension was then filtered through a bed of Celite™ and concentrated to give 
4.15 g (96%) of a-pivaloyl-3-aminophenol as a viscous amber oil. Data for O-pivaloyl-3- 
aminophenol: R f 0.21 (silica gel, hexanes/EtOAc, 3: 1); *H NMR (400 MHz, CDCI3) 7.12 
(dd, J = 8.0, 8.0. 1 H), 6.52 (dd, / = 7.8, 2.7, 1 H). 6.44 (ddd. J = 8.0. 2.4, 1.4, 1H), 6.38 
30 (t. J = 2.2. 1 H), 3.81 (br s. 2 H). 1.34 (s. 9 H). 
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General Method 8. L2>DihvdnH2.2>4-trimethvlQuinoline5s (C ompounds of structure 57 nr 
67) from anilines (Compounds of structure 56 or 66Y pressure tube ygnpnp In a threaded 
resealable pressure tube, a solution of the aniline (a compound of structure 56 or 66) in 
acetone (0.05-0.20M) was treated with iodine (5-20 mol%) and heated to 100-120 °C for 1- 
5 3 days. The reaction vessel was allowed to cool to it and transferred to a r.b. flask. 

Addition of Celite™ followed by concentration afforded a fluffy orange powder which was 
purified by silica gel chromatography to afford the desired dihydroquinoline (Compound of 
structure 57 or 67). 

10 l^Pihvdro-2.2.4-trimethvl-7-(l.l J-trimethvlacetoxvlouinoline (structure 67 gtSghggie 
XVIL where R*=H. P=r-butvL Y=Q This compound was prepared by General Method 8 
from 0-pivaloyl-3-aminophenol (structure 66 of Scheme XVII, where Rl=H, P=/-butyl, 
Y=0) (1.26 g, 6.53 mmol) to afford 1.06 g (60%) of l^-dihydro-2,2,4-trimethyI-7-(l f l t l- 
trimethylacetoxy)quinoline as a light brown solid. Data for 1.2-dihydro-2,2,4-trimethy]-7- 

15 ( 1 , 1 1 1 -trimethy lacetoxy)quinoline: R f 0.23 (silica gel, hexanes/EtOAc, 3: 1 ); *!! NMR (400 
MHz, CDCI3) 7.00 (d, J = 8.3, 1 H), 6.28 (dd, J = 5.2, 2.3, 1 H), 5.25 (s, 1 H), 3.69 (s, 1 

H, ), 1 .96 (d, J = 1 .2, 3 H), 1 .32 (s, 9 H), 1 .26 (s, 6 H). 

I. 2rDihvdro-7-hvdroxv-2^.4-trimeth vlouinoHne To 70 mL 85% ethanol was added 1,2- 
20 dihydro-2,2,4-trimethyW (1.03 g, 3.77 mmol) and 20% 

NaOH(aq) (3 mL) to give a clear colorless solution. The reaction was followed by TLC 
(hexanes/EtOAc, 3: 1 ). After 3 h the resulting purple solution was quenched with sat'd 
NH4CI (200 mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic 
layers were washed with brine (2 x 75 mL), dried (Na2S04), and concentrated in vacuo to 

25 give a dark purple oil. The oil was dissolved in a minimal amount of hexanes / ethyl acetate 
(3:1), and filtered though a plug of silica rinsing with a solution of hexanes / ethyl acetate 
(3:1). The washes were concentrated in vacuo to afford 710 mg (99%) of l,2-dihydro-7- 
hydroxy-2^,4-trimethylquinoline as a dark yellow oil. Data for l t 2-dihydro-7-hydroxy- 
2A4-trimethylquinoline: Rf 0.30 (silica gel, hexanes/EtOAc, 3:1); *H NMR (400 MHz, 

30 DMSOd6) 8.90 (s, 1 H). 6.70 (d, J m 8.2, 1 H), 5.89 (d, / = 2.3. 1 H), 5.85 (dd, J = 8.3, 
2.4. 1H), 5.65 (s,lH), 5,04 (s,lH), 1.8 (d,7= 1.1, 3 H). 1.14 (s, 6 H). 
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I^PihYftrtA4-tnirethYl^mflu^ m 

sttvttvre 57 pf Scheme XVII. where rUr^h EgEtnflugrtaiigtM v ~^) 
General Method 9; Preparation of Compounds of structure 56 nr 57 from p h*nn|c Toa 
solution of 1.2-dihydro-7-hydroxy-2,2.4-trimethylquinoline (0.1-0.5 M) in absolute EtOH 
was added a p-keto ester (a compound of stnicture 68) ( 1 -3 equivui v) in a 4 x 1 3.5 cm 
pressure tube equivuipped with a magnetic stir bar and a threaded Teflon stopcock. To this 
solution was added ZnCl 2 (1-6 equivuiv). The sealed pressure tube was heated in a oil bath 
at 80-120 °C for 6-72 h. The cooled solution was diluted with safd NH4CI and extracted 
with ethyl acetate. The combined organics were concentrated on Celite™ under reduced 
pressure to give a free flowing powder, which was purified by flash column chromatography 
(silica gel 60, hexanes / ethyl acetate, 5:1) to give the desired product Further purification 
could be effected by recrystallization from hexanes / toluene. 

il-Pihydro-2^.4rtrimethvl-6-^^ ^ 

sffycture 55 of Scheme XVII where r!=r2=h R 3 =triflunrnmttShyh y =n> ^ 
compound was prepared by General Method 9 from U-dihydro-7-hydroxy-2,2,4- 
trimethylquinoline (1.58 g, 8.5 mmol) and ethyl 4,4.4-trifluoroacetoacetate (3.00 g, 16.8 
mmol, 2.0 equivuiv) to afford 1.7 g (66%) of Compound 238 as a light yellow powder. 
Data for Compound 238: Rf 0.32 ( silica gel, hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, 
C6D6) 7.22 (s. 1 H). 6.15 (s. 1H), 5.97 (s. 1 H). 4.93 (s, 1 H), 3.23 (br s, 1 H), 1.66 (d, J 1 
1.1, 3 H), 0.98 (s, 6 H). 

EXAMPLE 130 

l,2-I^hYdro-2.2,4-trirneThYl-10-i5OC0Umarinor4.3- g 1 a uinnl.n ff ( Compound 7M. stmc.^ fi 7 
Of Scheme XVI. where R lH R^RS^n^ V=n) 

This compound was prepared by General Method 8 (EXAMPLE 138) from 7-amino-3,4- 
benzocoumarin (stnicture 56 of Scheme XVI. where Rl=H, R 2 =R3=benzo, Y=0) (180 mg, 
0.85 mmol) to afford 75 mg (30%) of Compound 239 along with 150 mg (60%) of 1 ^« 
dmydrc>-2A4-trirnethyl-10-isocoumarino[3,4-/Jquinoline as yellow solids. Data for 
C mpound 239: mp 246-248 ©C; lH NMR (400 MHz, CDCI3) 8. 1 8 (d, J = 7.6, 1 H). 8. 1 6 



WO 96/19458 



PCT/US95/ 16096 



178 



(d, J m 7.6, 1 H). 7.80 (s, 1 H), 7.78 (t, J = 7.6, 1 H), 7.43 (t, J = 7.6, 1 H). 6.39 (s, 1 H), 
5.45 (s, 1 H), 2.11 (s, 3 H), 1.33 (s, 6 H), 13c NMR (100 MHz, CDCI3) 162.2, 152.7, 
146.1, 136.4, 134.9, 130.7, 129.1, 127.2, 126.5, 120.5, 1 19.4, 1 19.0, 1 17.8, 107.6,99.8, 
52.7. 31.8. 19.0; Anal. Calcd for C19H17NO2: C, 78.33; H, 5.88; N, 4.81. Found: C, 77.99; 
5 H, 5.79; N, 4.72. 



EXAMPLE 140 

1.2-Dihvdro-2. 2.4-trimethvl-10-isoquino1onor4.3-g1quinoline( Compound 240. structure 57 
of Scheme XVI. where Rl=H. R2 =R 3 =henzo , Y=NH1 

10 3-Amino-6(5//)-phenanthridinone (structure 56 of Scheme XVI. where R*=H. 

R^=R^=benzo. Y=NH> A mixture of 3-nitro-6(5//)-phenanthridinone (structure 55 of 
Scheme XVI, where R ] =H. R2=R3=benzo, Y=NH) (480 mg, 1.5 mmol) and 50 mg of 10% 
Pd/C in 60 mL of DMF was stirred under an atomsphere of H2 for 2 h. The mixture was 
filtered through a Celite™ pad and the filtrate was concentrated to give 0.4 g of the crude 

15 aniline as a yellow solid. This material was used without further purification. 



12-Dihvdro-2.2.4-trimethvl-10-isoQuinolonor4.3-plQuinoline (Compound 240. structure 57 
of Scheme XVI. where Rl«H. R 2 =R 3 =benzo. Y=NH1 This compound was prepared by 
General Method 8 (EXAMPLE 238) from 3-amino-6(5#)-phenanthridinone (0.4 g), iodine 

20 (150 mg, 0.6 mmol), acetone (16 mL) and DMF (14 mL) to afford 220 mg (51 %) of 

Compound 240 as a yellow solid. Data for Compound 240: mp 301-302 °C; IR (KBr, cnr 
!) 3300. 3010, 1670, 1450, 1300; *H NMR (400 MHz, CDCI3) 8.28 (d, J = 7.6, 1 H), 8.25 
(d, J = 7.6, 1 H), 7.90 (s, 1 H), 7.70 (t, J m 7.6, 1 H), 7.39 (t, J = 7.6, 1 H), 6.48 (s, 1 H), 
5.78 (br s, 1 H), 5.42 (s, 1 H), 2.13 (s, 3 H), 1.33 (s, 6 H); 13 C NMR (100 MHz, acetone- 

25 d6) 162.4, 147.1. 139.2, 137.0, 133.3. 129.2. 128.7. 128.6, 125.8. 125.0, 121.8, 1 18.9. 1 18.4 
108.5,98.1,52.8,31.6, 19.0. 



EXAMPLE 141 

1.2-Dihvdro-2^.4.6-tetramethvl-8-pvridonof5.6-g1quinoline (Compound 241. structure 57 
30 of Scheme XV|, where R, 1 =R 2 =H. R 3 =meffiYl, Y=NH) 
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This compound was prepared by General Method 8 (EXAMPLE 238) from Carbostyril 124 
(structure 56 of Scheme XVI, where R1=r2=H, R3=methyl, Y=NH) (500 mg, 2.8 mmol) to 
afford 175 mg (25%) of Compound 241 as a pale yellow solid. Data for Compound 241: 
mp 282-284 oc; IR (KBr, cm'l) 2966, 2918, 1658, 1641, 1425, 1257; lH NMR (400 MHz, 
5 CDC1 3 ) 7.24 (s. 1 H), 6.34 (s, 1 H), 6.23 (s, 1 H), 5.37 (s, 1 H), 2.41 (s, 3 H), 2.04 (s. 3 H). 
1.29 (s, 6 H); ™C NMR (100 MHz. CDCI3) 165.0, 149.8, 146.5, 140.3, 129.2, 127.6, 
119.1, 118.5, 114.9, 112.5, 97.2, 52.4, 31.8, 19.3, 18.9. 

EXAMPLE 142 

10 h2-Dihydrp-10-hvdroxv-2.2.4-trimemvl-10ff-is^^ 

242. structure 62 nf Scheme XVI. where Rl=H. R2=R3=hen7n Y=rn 
To a yellow solution of Compound 239 (EXAMPLE 139) (10 mg, 0.033 mmol) in 0.5 mL 
of toluene at -78 °C was added 0.050 mL of DIBALH (1.5 M in toluene , 0.075 mmol), and 
the resulting solution was stirred at -50 ± 10 °C for 20 min. The reaction was quenched 
1 5 with water ( 1 mL) and extracted with ethyl acetate (2x5 mL). Removal of solvent and 
chromatography of the crude residue (silica gel, 20% ethyl acetate/hexanes) afforded 6 mg 
(63%) of Compound 242 as a colorless oil. Data for Compound 242: *H NMR (400 MHz, 
acetone-d6) 7.74 (d, J = 7.8, 1 H), 7.52 (s, 1 H), 7.37 (t, / = 7.8, 1 H), 7.31 (d, J = 7.8. 1 
H). 7.19 (t. J = 7.8, 1 H), 6.26 (d, J = 6.5, 1 H), 6.17 (s, 1 H), 5.97 (d, J = 6.5. 1 H), 5.40 
20 (br s, 1 H), 5.29 (s. 1 H), 2.05 (s, 3 H), 1.27 (s, 6 H). 

EXAMPLE 143 

L 2-DihvdTO-2.24.6-tetramethvl-8//-Dvranor^ ,2-glauinoline (Compound 243. structure 
of Scheme XVI. where R*=r2=h. RS ^thvi. v=o\ 

25 L2-DihYdro.2.2.4.6-tetramethvl-8-PvranonofS.6- g l a uinolin fe ( s tructure 57 of Scheme XVI 
where R1=r2=H. R3=tnethvl. Y=C» To a solution of 7-nitro-4-methy lcoumarin (structure 
55 of Scheme XVI. where R'=r2=H. R3=methyl. Y=0) (0.61 g, 1 .75 mmol) was added 50 
mg of 10% Pd/C. The reaction mixture was stirred under an atmosphere of H2 for 2 h. The 
mixture was filtered through a pad of Celite™ and the filtrate was concentrated to give 0.5 g 

30 of the crude amino compound as a yellow solid. This material was used without further 

purification, and was submitted to General Method 3 to afford 90 mg (20%) of 1.2-dihydro- 
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2,2,4,6-tetrainediyl-8-pyranono[5,6-g]quinoline as a yellow solid. Data for 1 ,2-dihydro- 
2^ t 4,6-tetramethyl-8-pyranono[5,6-«]quinoline: mp 258-260 °C; IR (KBr) 3300, 2955, 
1720, 1630, 1505, 1390, 1250; *H NMR (400 MHz, CDCI3) 7.27 (s, 1 H), 6.30 (s, 1 H), 
6.12 (or s. 1 H), 5.84 (s. 1 H), 5.44 (s. 1 H), 2.37 (s, 3 H), 2.05 (s. 3 H), 1.32 (s, 6 H); ™C 
5 NMR (100 MHz, CDCI3) 161.9, 155.4, 153.1, 147.1, 128.8, 127.0, 1 19.2, 1 10.3, 109.0, 
98.6,52.6,31.8, 18.6. 

1. 2-Dihvdro-2.2.4.6-tetramethvl-8tf-pvfanof3.2-glquinoline f Compound 243. structure 61 
of Scheme XVI. where r!=r2=H. R3=methvl. Y=Q) To a solution of l,2-dihydro-2,2,4,6- 

10 tctramethyl-8-pyranono[5,6-g)quinoline (15 mg, 0.06 mmol) in 1 mL of toluene at -78°C 
was added DIBA1-H (0.5 M in toluene, 0.24 mL, 0.12 mmol) and the resulting mixture was 
allowed to stir at -50°C for 60 min, generating a clear brown solution. The reaction was 
quenched with water (1 mL) and was extracted with ethyl acetate (2 x 10 mL). The organic 
extract was concentrated and was chromatographed (silica gel, 4:1 hexanes /ethyl acetate) to 

15 afford 1 mg (5%) of Compound 243 as a colorless oil. Data for Compound 243: *H NMR 
(400 MHz, acetone-d6) 6.84 (s, 1 H), 5.96 (s, 1 H), 5.33 (t, J = 3.5, 1 H), 5.26 (s, 1 H), 5.21 
(s, 1 H), 4.59 (d, J - 3.5, 2 H), 1.96 (s. 3 H), 1.93 (s, 3 H), 1.24 (s, 6 H). 

EXAMPLE 144 

20 OVS)-l .23.4-Tetrahvdro-2.2.4-trimethvl-l()-isoQuinolonor4.3-g1ouinoline (Compound 244. 
structure 63 of Scheme XVI. where R ] =H. R 2 =R 3 =benzo. Y=Q) Hydrogenation of 
Compound 240 (550 mg, 1.9 mmol) over 10% PdVC (200 mg) in 250 mL of ethyl acetate for 
14 h at it afforded 5 10 mg (92%) of Compound 244 as a yellow solid. Data for Compound 
244: mp 263-264 °C; IR (KBr) 3304, 2960, 2928, 1658, 1606. 1467, 1267 cm" 1 ; *H NMR 

25 (400 MHz, CDCI3) 9.67 (br s, 1 H), 8.45 (d, J = 8.0, 1 H), 8.1 1 (d, / = 8.0, 1 H), 7.94 (s, 1 
H), 7.69 (t, J = 8.0. 1 H), 7.41 (t, J = 8.0, 1 H), 6.25 (s, 1 H), 4.08 (br s, 1 H), 3.02 (m. 1 
H), 1.81 (dd, J = 12.8. 5.2, 1 H), 1.49 (t, J = 12.8, 1 H), 1 .46 (d, J = 6.7, 3 H), 1.29 (s, 3 
H) and 1.23 (s.3H). 
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EXAMPLE 145 

1.2-DihYdrp-2,2,4-triniethvl.l0.thioisoQuinnlnnnf4.3-g1auinolin e fCompraipH 245. structure 
58 of Scheme XVI. where Rl=H. R2 = R3 =benzo , y = m 

A mixture of Compound 240 (9 mg, 0.03 mmol) and Lawesson's reagent (4 1 mg, 0. 1 mmol) 
5 in 2 mL of THF was stirred at 80°C for 3 h, generating a bright yellow solution. Removal 
of the solvent and chromatography of the crude mixture (silica gel, 1 : 1 ethyl 
acetate/hexanes) afforded 8.2 mg (90%) of Compound 245 as a yellow oil. Data for 
Compound 245: *H NMR (400 MHz, acetone-d6) 8.93 (d. / = 8. 1 , 1 H), 8.33 (d, J = 8.1, 
1 H),8.01 (s, 1 H),7.75(t„/= 8.1, 1 H),7.44(t,/ = 8.1, 1 H), 6.73 (s, 1 H),5.97(brs, 1 
10 H), 5.5 1 (s, 1 H), 2.15 (s, 3 H), 1.35 (s, 6H). 

EXAMPLE 146 

(+V 1 ,2.3.4-Tetrahvdro-2^.4.trimethvl-lQ-isnr 1 ninolonnr4-3- f > lQuinoline fComnnund 24 6 , 
structure 63 nf ggJlgme XVI. where Rj=H. R^RS^benzo. Y=Q^ 
15 This compound was prepared by a HPLC separation of the enantiomers of Compound 244 
using a Chiracel OD-R column, using a 4: 1 mixture of methanol and water as the mobile 
phase. The optical purity of Compound 246 was determined by HPLC to be > 99% e.e.; 
[a]*>D = + 106(MeOH). 

!0 EXAMPLE 147 

1 ^-PihYdr0-2.2.4-trimethvl-6-trifluoromethvl-8.pYridonor5 ft.«>lq U inoline rrnmpound 247 
Structure 57 of ^emfXVTI where R'=r2=h R3 =tri fl U omm„thvi v^r» } tu„ 
compound was prepared as depicted in Scheme XVII and as described below. 
l-fgrr-3utY|oxYCarhamovl-3-nitroben7ene fstnictnre tiS of Scheme YVII whereR 1=H , P=,. 

5 butYlQXYCarbonvl. Y=NH>. General Method in. ^-BncPmr^i on of Nitroanilin^ To, 
flame-dried 500 mL r.b. flask containing 3-nitroaniiine (structure 64 of Scheme XVII, 
where Rl=H, Y=NH) (20.0 g, 144.8 mmol) in 150 mL THF was added di-rm-butyl 
dicarbonate (3 1 .60 g, 144.8 mmol, 1 .00 equivuiv), and the mixture was cooled to 0°C. 4- 
WJV-Dimethylaminopyridine (19.46 g, 159.3 mmol, 1.10 equivuiv) was added portion-wise, 

0 and the mixture was allowed to warm to rt overnight. Ethyl acetate (400 mL) was added, 
and the mixture was washed with 1M NaHS0 4 (aq) (2 x 200 mL) and brine (200 mL), dried 
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(Na 2 S0 4 ). and concentrated under reduced pressure. Purification by flash column 
chromatography (silica gel, hexanes/ethyl acetate. 9:1) afforded 31.4 g (91%) of Uert- 
butyloxycarbamoyl-3-nitrobenzene as a white solid. Data for l-/m-butyloxycarbamoyl-3- 
nitrobenzene: 1 H NMR (400 MHz, CDC1 3 ) 8.31 (dd, 1H, J = 2.2, 2.2, 1H, 2-H), 7.88 (dc 
5 7= 7.9, 1.5. 1H. 4-H). 7.69 (brd,y« 7.8, 1H. 6-H), 7.44 (dd../ = 8.3.8.1, 1H, 5-H). 6.74 
(br s, 1H, N//), 1 .54 [s. 9H, (C// 3 ) 3 CO)]. 



3-/grr-ButYloxYrarbamovlaniline (structur e 66 of Scheme XVn . u/hereRlsH , P=t 
butvloxYcarhopYl Y^NH) To an oven-dried 1-L r.b. flask containing \-tert- 
10 butyloxycarbamoyl-3-nitrobenzene (20.0 g, 83.9 mmol) in 500 mLl:l ethyl acetate/ethanol 
at rt was added 10% Pd on C (approx 1 mol%), and the mixture was stirred under an 
atmosphere of H 2 gas for 6 h. The reaction mixture was then filtered, and concentrated 
under diminished pressure to give 1 7.4 g (quant of 3-/m-butyloxycarbamoylanili„e as a 
white oily solid. Data for 3-/m-butyloxycarbamoylaniline: lH NMR (400 MHz, CDCI3) 
7.04 (,, J= 8.0,8.0, 1H. 5-H). 6.98 (brs. 1 H, N#), 6.53 (dd. / = 7.9. 1.8, 1H.4-H).6.36 
(m, 2H, 6.2-H), 3.66 (br s, 2H. N// 2 ), 1.51 [s, 9H, (CH 3 ) 3 CO)]. 



15 



20 



7-/grr-Putyloxvrarhamovl-1 ?-<iifi Y dro-2? A-triTpethvlnuinotipe f^»" 
yVH.wherepUH P^-hutyloxycarhopY l Y=NH> General Method 1 1 • ^ 
Cyc)izatipn of ^rr^utYlQXYcarhamoV l ffPilin H To an oven-dried 1 L r.b. flask containing 
3-rerr-butyloxycarbamoylaniline (17.4 g. 83.5 mmol). MgS0 4 (50 g, 5 equivuiv), and A-tert- 
butylcatechol (420 mg, 3 mol%) in 120 mL acetone (approx 0.75 M in the aniline) was 
added iodine ( 1 .07 g, 5 mol%). and the mixture was heated to reflux for 8 h. The crude 
reaction mixture was then cooled to rt. filtered through a bed of Celne™ on a fritted-glass 
25 funnel, rinsing with ethyl acetate, dried (Na 2 S0 4 ). and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel. hexanes/ethyl acetate, gradient 
elution) afforded 19.9 g (82%) of 7-rm-butyloxycarbamoyl-U^ihydro-2^,4. 
trimethylquinoline as a white solid, which was further purified by recrystallization from 
acetonitrile to give white needles. Data for 7-rm-butyloxycarbamoyl-l ,2-dihydro- 2 . 2 ,4- 
30 trimethylquinoline: 1 H NMR (400 MHz, CDCI3) 6.93 (d. J = 8.3. 1H. 5-H), 6.81 (br s, 
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10 



15 



20 



25 



30 



1H, flNBoc), 6.34 (m, 2H, 6,8-H), 5.21 «W= 0.9. 1H.3-H).3.71 (brs, 1H.NA). 1.94(d, 
J = 1.0, 3H, 4-C# 3 ). 1-50 [s, 9H. (Cff 3 )3CO)]. 1.24 [s. 6H, 2-(C// 3 ) 2 ]. 
7-AtPinp- 1 .?-dihYdro-2.?.4-trimgttlYlfluinoline General Method I?- Removal of TW 
Protective Group from Compounds of structure 67 of sc h eme YVTl wh r T iw. 
burvloxvcarhonvl. Y=NH1 To an oven-dried 25 mL r.b. flask containing 1-tert- 
butyloxycarbamoyl-U-dihydro-2^,4-trimethylquinoline (400 mg, 1.38 mmol) in 2 mL 
dichloromethane at 0°C was added trifluoroacetic acid (1 .06 mL, 10 equivuiv), and the 
mixture was allowed to warm to rt. After 3 h at rt, the reaction mixture was diluted with 50 
mL dichloromethane, transferring to a 1 25 mL erlynmeyer flask, and cooled to 0°C before 
neutralization to pH 8 with sat'd aqueous NaHC0 3 . The biphasic mixture was transferred to 
a separatory funnel, the layers were separated, and the organic phase was dried (Na2S04), 
and concentrated under reduced pressure to afford a light reddish oil. The crude material 
thus obtained was of greater than 98% purity by " H NMR, and was carried on to the next 
step without further purification. While the 7-amino-quinoline obtained decomposed 
appreciably within a few hours upon standing at rt, ethanolic solutions could be stored at - 
20°C for 2-3 days without substantial adverse effect on the subsequivuent reaction outcome. 
Typically however, the material was stored in bulk as the crystalline Boc-protected amine, 
and portions were hydrolysed as needed. Data for 7-amino-l,2-dihydro-2.2,4- 
trimethylquinoline: 1h NMR (400 MHz, CDCI3) 6.86 (d, J = 8.2. IH. 5-H). 5.99 (dd, J = 
8.0. 2.3. IH. 6-H), 5.79 (d. J = 2.0. IH. 8-H). 5.12 (d, J = 1.4. IH. 3-H). 3.53 (br s. 3H. 
N# 2 . N#), 1 .93 (d, J = 1 .2. 3H. 4-Cff 3 ), 1 .24 [s. 6H, 2-(C// 3 ) 2 ]. 

1 .2-PihYdro-7,2,4-trimethvl-6-trifluoromethvl-8-nvridnnnrs i ^ g i aui nolinP impound 247 
stmgtM^STofSyhemeXVn.whftreRUR^H p3 ^ ri fl uorofnftthvl y=NH> tt*n* ra i 
M ** hodl3: Kn°IT Cvclization of 7-amino-l .2-dihvrim-? 9 d - triFnethvIm.innlines with a p. 
Ketp Ester To an oven-dried 10 mL r.b. flask containing 7-amino-l,2-dihydro-2,2,4- 
trimethylquinoline (100 mg, 0.53 mmol) and ethyl 4.4.4-trifluoroacetoacetate (85.4 mL. 
0.58 mmol, 1.1 equivuiv) in 2.5 mL absolute ethanol was added ZnCl 2 (1 10 mg, 0.81 mmol. 
1 .5 equivuiv) and the mixture was heated to reflux for 3 h. Upon cooling to rt. the reaction 
mixture was diluted with 40 mL ethyl acetate, and the organic solution was washed with 
sat'd aqueous NH4CI, dried (Na 2 S0 4 ), and concentrated under reduced pressure. 
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Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 72 mg (44%) of Compound 247 as a bright fluorescent-yellow solid, in 
addition to 70 mg (40%) of Compound 248 (EXAMPLE 148) as a pale yellow crystalline 
solid, and 10.4 mg (6%) of Compound 249 (EXAMPLE 149) as a white solid. Data for 
5 Compound 247: *H NMR (400 MHz, CDCI3) 1 145 (br s, 1H, CONfl), 7.38 (s. 1H, 5-H), 
6.66 (s, 1H, 7-H), 6.27 (s, 1H. 10-H), 5.42 (s, 1H, 3-H), 4.35 [br s, 1H, (CH3)2CN#], 2.03 
(s. 3H, 4-CJ/3), 1 .33 [s, 6H. 2-(C#3)2]- 

EXAMELEJ48 

10 8-Ethoxv- 1 ■2-dihvdro-2^.4-trimemvl-6-trifluoromethvl-8-Pvridor5.6-gouinoline 

fCompound 248. structure 71 of Scheme XVII. where R'=R2=H. R3=triflu oromethvl. 
R^=ethvl. Y=N~> This compound was obtained along with Compounds 247 and 249 as 
described above (EXAMPLE 147). Data for Compound 248: l H NMR (400 MHz, 
CDCI3) 7.56 (d, 1H, J = 1.8, 5-H). 6.84 (s. 1H, 7-H), 6.74 (s, 1H, 10-H), 5.52 (s, 1H, 3-H), 

15 4.47 (q, 2H, J = 7.0, CH3CH2O). 4. 12 [br s. 1H, (CH3)2CNH], 2.09 (d, 3H, / = 1 .3. 4- 
CH3), 1.42 (t, 3H, J = 7.0, C//3CH2O), 1.34 Is, 6H. 2-(C#3)2). This product was readily 
converted to the 2-quinolone isomer Compound 247 by heating neat with 10 equivuiv p- 
chlorophenol at 1 80°C for 3 h, giving Compound 247 in >80% yield. 

20 EXAMPLE 149 

f/?.5V1.2.6.7-Teti^vdro-6-hvdroxv-2.2.4-trimemvl-6-trifluoromethvl-8-pvrid 
glauinoline (Compound 249. structure 69 of Scheme XVII where Rl=R2=H 
R 3 =trifluoromethvl. Y=NrT) This compound was obtained along with Compounds 247 and 
248 as described above (EXAMPLE 147). Data for Compound 249: *H NMR (400 MHz, 
25 DMSO-d6) 10. 16 (s. 1H, CONfl), 7.09 (s, 1H, 5-H), 6.61 (s, 1H, OH), 6.24 (s, 1H, 10-H). 
6.01 [s. 1H. (CH3)2CNH], 5.21 (s, 1H, 3-H), 2.80 and 2.72 (ABq, 2H, JaB = 16.4, 7-H), 
1.86 (s, 3H, 4-CH3), 1.19 and 1.17 [2s, 2 x 3H, 2-(C#3)2]. This product was readily 
converted to the 2-quinolone isomer Compound 247 by headng to 60°C in benzene or 
toluene with a catalytic amount of p-TsOH for 2 h, giving Compound 247 in >95% yield. 
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W^-1.23ATetrahvdro-2.2.4-trim 

fCqmPOUlKt 250. Structure 63 Of Scheme XVIII. wher e r!=r2— h. R3 = trifluom™thvl 
Y=Q1 

5 1 .2.3.4-Tetrahvdro-2 J>.4-trimethvl-7-( 1.1.1 -trimeth vlacetoxvyinoline ( structure 73 

of Scheme XVIII. where R»=H. P=/-butvl. Y=Q1 In a dry r.b. flask equivuipped with a 
magnetic stir bar was suspended 1 ,2-dihydro-2,2,4-triinethyl-7-( 1,1,1- 
trimethylacetoxy)quinoline (structure 67 of Scheme XVIII, where R'=H, P=/-butyl, Y=0; 
EXAMPLE 138) (1.01 g, 3.37 mmol) and 10% Pd/C (200 mg) in CH2CI2. The flask was 

1 0 charged with H2 gas and allowed to react for 1 2h with constant stirring. The suspension was 
filtered though a bed of Celite™, washed with EtOAc (2 x 50 mL) and concentrated in 
vacuo to afford 996 mg (98%) of £^/5)-U,3,4-tetrahydro-2^,4-trimethyI-7-( 1,1,1 - 
trimethylacetoxy)quinoline as a light brownish-red solid. Data for (/i/S)-1.2,3,4-tetrahydro- 
2,2,4-trimethy]-7-( 1,1,1 -trimethylacetoxy)quinoline: *H NMR (400 MHz. CDCI3) 7. 1 0 

15 (dd, J = 8.5, 0.9, 1 H), 6.30 (dd, J = 8.4, 2.4, 1 H), 6.13 (d, J = 2.2. 1 H), 3.62 (or s, 1 H), 
2.87 (m, 1 H), 1.71 (dd,y= 13,5.4, 1 H), 1.41 (apparent t, J m 13, 1 H), 1.31 (m, 10 H), 
1.22 (s. 3 H), 1.16 (s. 3 H). 



(FfSh 1 .2.3.4-Tetrahvdro-7-hvdroxv-2.2.4-trimeth vlQuinoline This compound was prepared 
20 as described above for 1 ^-dihydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 1 38) 
from (/W^l,2,3,4-tetrahydro-2a,4-trimemyl-7-(l,l,l-trimethylacetoxy)quinoline (230 mg, 
0.845 mmol) to afford (^/S)-1^3,4-tetrahydro-7-hydroxy-2,2,4-trimethylquinoline, which 
was used in the following reaction without further purification. 

25 (/^1.2.3.4-Tetrahvdrc-2.2.4-trim 

(Compound 250. structure 63 of Scheme XVIII whe re R>=r2 =H RS^trifluommethvl 
Y=Q) This compound was prepared by General Method 9 (EXAMPLE 238) from crude 
(/W5)-l^,3,4-tetrahydro-7-hydroxy-2^,4-trimethylquinoline and ethyl 4,4,4- 
trifluoroacetoacetate (310 mg, 1.69 mmol, 2 equivuiv) to afford 160 mg (61% overall) of 

30 Compound 250 as a yellow solid. Data for Compound 250: R f 0.4 (hex/EtOAc, 3: 1 ); *H 
NMR (400 MHz, CDCI3) 7.41 (s, 1 H), 6.37 (s. 1 H). 6.33 (s, 1 H), 4.46 (s. 1 H), 2.92 (m, 1 
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H). 1.80 (dd, J = 13. 5.0, 1 H), 1.42 (dd, / = 13. 13, 1 H), 1.38 (d, J = 6.0, 3 H), 1.31 (s, 3 
H), 1.25 (s, 3 H). 

EXAMPLE 1S1 

S l^-Dihvdro-2.2.4-trimethvl-6-trifluoromethvl-8-thiopvranonor5.6- r lQuinoline rf^ppon^ H 
251. structure 58 of Scheme XVI. where r!=r2=H. RS^rifluoromethvl V=r>) In a dry 
pressure tube equivuipped with a magnetic stir bar was dissolved Compound 238 
(EXAMPLE 138) (50 mg, 0.159 mmol) and Lawesson's reagent (320 mg, 0.79 mmol, 5 
equivuiv) in 15 mL toluene. The resulting solution was heated at 100°C for 20 h. The cooled 
1 0 solution was concentrated on Celite ™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5:1) to give 40 mg (78%) of 
Compound 251 as a bright red solid. Data for Compound 251: R f 0.36 (silica gel, 
hex/EtOAc, 3: 1 ); *H NMR (400 MHz, acetone-d6) 7.25 (s, 1 H,), 4.03 (s, 1 H), 6.89 (br s, 1 
H), 6.53 (s, 1 H), 5.62 (s, 1 H), 2.77 (d, J = 1.1,3 H). 1.39 (s, 6 H). 

15 

EXAMPLE 152 

(/re)-1.23.4-Tetrahvdro-2.2.4-trime^ 

(Compound 252. structure 76 of Scheme XI X. where R 1=R2=H. R 3 =trifluoromethvl_ Y=C» 
In a dry pressure tube equivuipped with a magnetic stir bar was dissolved Compound 250 

20 (EXAMPLE 150) (26 mg, 0.0836 mmol) and Lawesson's reagent (60 mg, 0.41 mmol, 5 

equivuiv) in 15 mL toluene. The resulting solution was heated at 100°C for 20 h. The cooled 
solution was concentrated on Celite™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5:1) to afford 19.2 mg (71%) of 
Compound 252 as a bright orange solid. Data for Compound 252: Rf 0.37 (silica gel, 

25 hex/EtOAc, 3: 1); *H NMR (400 MHz, CDCI3) 7.43 (s, 1 H), 7.16 (s, 1 H), 6.45 (s, 1 H), 
4.59 (brs, 1 H), 2.93 (m, 1 H), 1.82(dd.J= 13,5.1, 1 H), 1 .45 (app t. ./ = 13. 1 H), 1.39 
(d, J = 6.6. 3 H), 1.34 (s, 3 H), 1 .27 (s, 3 H). 
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10 



EXAMPLE IB 

6<:m9rofdifiMorP)inethvi-l ?-dihvdm-2.2 4-«n m< .th Y i. 8 . Dvraflnnnrs 
(Compound 253. structure 57 of Schema WH where R Ur^tj 
B 3 =chlorodifluoroTn e thvi v=n\ 

This compound was prepared by General Method 9 (EXAMPLE 238) from U-dihydro-7- 
hydroxy-2^.4-trimethylquinoline (EXAMPLE 138) (71 mg, 0.37 mmol) and methyl 4- 
chlorr>4.4-dinuoroacetoacetate(150mg. 1 .62 mmol, 2.2 equivuiv) to afford 17.6 mg (15 
%) of Compound 253 as a light yellow solid. Data for Compound 253: R, 0.35 
(hex/EtOAc.3:l); *H NMR (400 MHz, CDCI3) 7.40 (s, 1 H).6.33(s. 1 H).6.31 (s, 1 H). 
5.4 1 (s, 1 H), 4.42 (br s, 1 H), 2.02 (s, 3 H), 1 .36 (s. 6 H). 



15 



20 



25 



EXAMPLE 1S4 

^ApeWl-l,2^ihYdro-2 , ?4.trimemvl-6-trif1iio ro m e thvl-R. r Y ridono 

tructure 59 of Scheme XVI, where R'=R 2 =H. Rfstrifluprom et 
R 4 =acetvl V=M) — — 

To an oven-dried 10-mL r.b. flask containing Compound 247 (15 mg. 0.049 mmol) in 1 mL 
dichloromethane at rt was added acetic anhydride (0.10 mL, xs) and 4-AUV- 
dimethylaminopyridine (6.5 mg, 0.054 mmol, 1.1 equivuiv), and the mixture was stirred 10 
min. Dichloromethane (20 mL) was added, and the solution was washed with 1M pH 7 
potassium phosphate buffer, dried (Na 2 S0 4 ). and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel. hexanes/ethyl acetate, gradient 
elution) afforded 16 mg (92%) of Compound 254 as a yellow oily solid. Data for 
Compound 254: *H NMR (400 MHz, CDCI3) 7.66 (s. 1H. 5-H), 7.08 (s, 1H. 7-H), 6.83 (s. 
1H, 10-H), 5.63 (s, 1H. 3-H). 4.31 [br s, 1H. (CH 3 ) 2 CN«], 2.38 (s. 3H. C# 3 CON), 2.12 (s 
3H, 4-C# 3 ), 1 .48 [s, 6H 2-(C/f 3 )2]. 



30 



EXAMPLE jgS. 




]oxvcaAamovl-2-ninri to] U ene (structure 6S nf Scheme XVII. where R l=r 
P=r-butY)oxYcarhonl V-NH) This intermediate was prepared from 2-methyl-3-nitroaniline 
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(5.00 g, 32.8 mmol) by General Method 10 (EXAMPLE 1 47), affording 7.44 g (90%) of 6- 
terr-butyloxycarbamoyl-2-nitrotoluene as an off-white solid. Data for 6-terf- 
butyloxycarbamoyl-2-nitrotoluene: *H NMR (400 MHz, CDCI3) 7.98 (brd, J = 8.0, 1H, 

5- H),7.51 (brd, 7 = 8.1, 1H,3-H),7.28(dd, 7= 7.6,3.4, 1H,4-H), 6.58 (br s, 1H,N#), 
5 2.34 (s, 3H, 1-C«3)» 1.53 [s, 9H, (C«3)3CO)]. 

2-Amino-6-rm-bu tvloxvcarbamovltoluene (structure 66 of Scheme XVII. where 
R'=methvL P=r-butvloxvcarbonL Y=NH) This compound was prepared from 6-/err- 
butyloxycarbamoyl-2-nitrotoluene (4.60 g, 18.2 mmol) in a manner similar to that described 
10 for 3-feit-butyloxycarbamoylaniline (EXAMPLE 147), affording 4.00 g (99%) of 2-amino- 

6- ferr-butyloxycarbamoyltoluene as a colorless oil. Data for 2-amino-6-tert- 
butyloxycarbamoyltoluene: *H NMR (400 MHz, CDCI3) 7.04 (br d of ABq, 7aB = 8.0, 

J A = 0, Jb = 7.9, 2H, 5.4-H), 6.49 (d, J = 8.3, 1H. 3-H), 6.26 (br s, 1H, NJ/), 3.61 (br s, 2H, 
N#2). 2.02 (s, 3H, I-C//3), 1-51 [s,9H, (C#3)3CO)]. 

15 

7- rgrf-ButvloxvcarbaiTK>vM.2-dihv^^ (structure 67 of Scheme 
XVn. where Rlgmethvl. Psf-butvloxvcarbonl. Y=NH> This compound was prepared from 
2-amino-6-te/t-butyloxycarbamoyltoluene (4.00 g, 18.0 mmol) according to General 
Method 1 1 (EXAMPLE 147), affording 4.56 g (84%) of 7-terf-buty loxycarbamoy 1-1,2- 

20 dihydro-2,2,4,8-tetramethylquinoline as a white solid. Data for 7-/er/-butyloxycarbamoyl- 
l^-dihydro-2^,4,8-tetramethylquinoline: !H NMR (400 MHz, CDCI3) 6.94 and 6.88 (br 
ABq, JAB ■ 8.3, 2H, 6,5-H), 6.16 (br s, 1H, /fNBoc), 5.27 (s, 1H, 3-H), 3.61 (br s, 1H, 
(CH3)2CNH]) 2.04 (s, 3H, 8-CH3). 1-97 (s, 3H, 4-CJ/3). 1.50 (s, 9H, (C//3)3CO)]), 1.28 (s, 
6H,2-(Ctf 3 )2)- 

25 

7- Amino- 1 ,2-dih vdro-2.2.4.8-tetramethvlquinoline This compound was prepared by 
Genera] Method 12 (EXAMPLE 147) from 7-/ert-lMityloxycarbamoyl-l,2-dihydro-2^,4,8- 
tetramethylquinoline (400 mg, 1.32 mmol) affording 267 mg (quant) of 7-amino-l,2- 
dihydro-2,2,4,8*tetramethylquinoline as a light reddish oil. Data for 7-amino- 1 ,2-dihydro- 
30 2A4,8-tetramethylquinoline: lH NMR (400 MHz, CDCI3) 6.82 (d, J = 8.2, 1H, 5-H), 
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6.08 (d, 7=8.1. 1H,6-H),5.15(d,7= 1.2. 1H. 3-H). 3.56 (brs, 3H. NH 2 , Ntf), 1.95 (d./ = 
1.2. 3H, 4-C/J3). 191 (s, 3H. 8-C/f 3 ). 127 [s, 6H, 2-(C/f 3 )2). 

1 ^-PihYdn>-2.2.4. 1 (^tetntmethvl-6-trinuoromethvl -8~Dvridonnr5.6-plqiiin^1^ ne (Compound 
255, structure 57 Q f Scheme XVII. where Rl=rniethvl r2 = h . R3 = rrifi..on, me thvi v=^) 
This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,2- 
dihydro-2,2,4,8-tetramethylquinoIine (100 mg, 0.49 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (107 mL, 0.73 mmol, 1 .5 equivuiv) affording 75 mg (47%) of 
Compound 255 as a fluorescent-yellow solid. Data for Compound 255: *H NMR (400 
MHz, CDCI3) 9.23 (br s. 1H, CONtf). 7.37 (s, 1H, 5-H). 6.67 (s. 1H, 7-H), 5.45 (s. 1H, 3- 
H), 4.14 [br s, 1H, (CH 3 ) 2 CN/fl, 2.12 (s, 3H, lO-C^). 2.04 (d, J = 1.1, 3H, 4-C/f 3 ), 1.37 
[s, 6H, 2-(CJ/ 3 )2]. 

EXAMPLE ISfi 

I . 2-PihYdrp-2^.4-trimethvl-6-( 1 . 1 .^^-nentafluornethvn - g.pyrannnnrs 6-glauinnlin,. 

(Compound 256. strucmre 57 of Sthgns XVII where RI=r2— H. RSspentafiuorafh Y^ 
3C=Q) This compound was prepared by General Method 9 (EXAMPLE 238) from 1,2- 
dihydro-7-hydroxy-2^,4-trimethylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and 
ethyl 4,4,5,5,5- pentafluoropropionylacetate (179 mg, 0.76 mmol, 2.2 equivuiv) to afford 

I I. 8 mg (10 %) of Compound 256 as a light yellow solid. Data for Compound 256: *H 
NMR (400 MHz, CDC1 3 ) 7.31 (s, 1 H). 6.35 (s. 1 H). 6.33 (s, 1 H), 5.40 (s, 1 H), 4.54 (s. 1 
H), 1.99 (d. / = 1.1,3 H), 1.35 (s, 6 H). 

EXAMPLE 1S7 

f/yy>-6-Chloro(dinuoro)in e thvl-L23.4-te^ 

fflquinoling (Compound 257. structure 63 of Scheme XVTTT w here r1=r2=h 
R 3 =chlorodifluoromethvl V=o> This compound was prepared by General Method 9 
(EXAMPLE 238) from (^5)-U3.4-tetrahy<lro-7-hydroxy-2^,4-trimemyIqumoline 
(EXAMPLE 150) (57 mg, 0.29 mmol) and methyl 4-chloro-4,4-difluoroacetoacetate (120 
mg, 0.645 mmol. 2.2 equivuiv) to afford 35.6 mg (38 %) of Compound 257 as a light yellow 
solid. Data for Compound 257: R f 0.37 (hex/EtOAc, 3:1); *H NMR (400 MHz. CDCI 3 ) 
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7.55 (s, 1 H), 6.36 (s. 1 H), 632 (s, 1 H), 4.53 (br s, 1 H), 2.95 (m. 1H), 1 .80 (ddd, 7=13, 
5.1, 1.5. 1 H), 1.45 (apparent t, J = 13. 1 H), 1.39 (d, J « 6.7, 3 H), 1.32 (s, 3 H), 1.27 (s, 3 
H). 

EXAMPLE 158 

5 7-Chloro-ll-dihvdro-2.2.4-trimeM 

(Compound 258. structure 57 of Schem e XVII. where R'=H. r2=C1. R3=trifluoromethvl 
Y=C0 This compound was prepared by General Method 9 (EXAMPLE 238) from 1,2- 
dihydro-7-hydxoxy-2,2,4-trirnethylquinoline (EXAMPLE 138) (78 mg, 0.41 mmol) and 
ethyl 2-chloro-4,4,4-trifiuoroacetoacetate (195 mg, 0.898 mmol, 2.2 equivuiv) to afford 7.2 
10 mg (6%) of Compound 258 as a red solid. Data for Compound 258: Rf 0.33 (hex/EtOAc, 
3: 1); *H NMR (400 MHz, CDCI3) 7.37 (s, 1 H), 6.32 (s, 1 H), 5.42 (s, 1 H), 4.54 (br s, 1 
H), 2.01 (d, J = 1 .0, 3 H), 1 .3 1 (s, 6 H). 

EXAMPLE 159 

15 (WSK7-Chloro- 1 ^■3.4-teti^vdro.2.2.4-trimethvl^tri fluoromemvl-8.Dvi^onor5<v 
glquinoline fComoound 2S9. structure 63 of Sc heme XVIII. where Rl=H. r2=T1 
R3=trifluoromethvl. V=Q^ This compound was prepared by General Method 9 (EXAMPLE 
238) from (^5)-l^,3,4-tetrahydro-7-hy(lroxy-2^,4-trimethylquinoline (EXAMPLE 150) 
(57 mg 0.29 mmol) and ethyl 2-chloro-4,4,4-trifluoroacetoacetate (140 mg, 0.645 mmol. 2.2 

20 equivuiv) to afford 6.8 mg (7%) of Compound 259 as a yellow solid. Data for Compound 
259: R f 0.35 (hex/EtOAc, 3: 1); *H NMR (400 MHz, CDCI3) 7.53 (s, 1 H), 6.32 (s, 1 H), 
4.51 (br s, 1 H). 2.93 (m, 1 H), 1.81 (dd, J = 13. 3.7, 1 H). 1.44 (apparent t, J = 13. 3 H). 
1.31 (s,3H), 1.25 (s, 3 H). 

25 EXAMPLE 160 

(r^l.2,3.4-Tetrahvdrp-2.2.4-trirre^^ 

(Compound 260. Structure 63 of Scheme XVIII. where r!= r2=H. R3=trif1uorornethvl. 
Y=NH) 

(/^7-/m-Butvloxvcarbamovl-1^3.4-terjahvdro.2.2.4-trirne m vlouinoline f structure 72 of 
30 Scheme XVIII. where Rl=H. P=r-butvlo xvcarbonvL Y=NH> To an oven-dried 100 mL 
round-bottomed flask containing 7-fert-butyloxycarbamoyl- 1 ^-dihydro-2.2,4- 
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trimethylquinoline (EXAMPLE 147) (200 mg, 0.69 mmol) in 50 mL 2: 1 ethyl 
acetate/ethanol at it was added 10% Pd on C (approx 1 mol%). and the mixture was stirred 
under an atmosphere of H2 for 4 h. The reaction mixture was then filtered, and 
concentrated under diminished pressure to give 201 mg (quant) of 7-tert- 
butyloxycarbanK>yl-l,23,4-tetrahyd^^^ as a white oily solid. Data 

for (/^7-rerr-butyloxycarbamoyl-l^ 1 H 
(400 MHz, CDCI3) 7.02 (d, J = 8.7, 1H, 5-H). 6.73 (br s. 1H, //NBoc). 6.39 (dd. J = 8.3. 
2.2, 1H, 6-H), 6.29 (br s, 1H, 8-H). 3.62 (br s. 1H, NW), 2.85 (ddq, J = 12.5, 12.3. 6.4, 1H. 
4-H). 1.70 and 1.39 (d of ABq. JaB = 12.8. J A = 5.5 Hz (3-Hequiv). = 12.6 Hz (3- 
Hax)2H], 1.49[s.9H,(Cff 3 )3CO)], 1.29 (d,/ = 6.7, 3H,4-C// 3 ). 1.21 (s. 3H, 2-CH 3 ), 1-14 
(s, 3H, 2-CH3). 



tfv^7-Amino-1.2.3.4-tetrahvdr ( >.2.2.4-trini < .thY|q ..i>,» Hn r This compound was prepared 
by General Method 12 (EXAMPLE 147) from 7-/e/t-butyloxycarbamoyl-U3,4-tetrahydro- 

15 2,2.4-trimethylquinoline (150 mg, 0.5 1 mmol) to afford 98 mg (quant) of (/?^S)-7-amino- 
U,3,4-tetrahydro-2,2,4-trimethylquinoline as a light reddish oil. Data for 7-amino- 1,2,3,4- 
tetrahydro-2A4-trimethylquinoline: *H NMR (400 MHz, CDCI3) 6.92 (dd, J = 8.0, 0.8, 
1H. 5-H). 6.02 (dd, J = 8.2, 2.3, 1H, 6-H). 5.77 (d, J = 2.3, 1H. 8-H). 3.39 (br s, 3H. N// 2 . 
N/f). 2.81 (ddq. J = 12.6. 12.3, 6.4. 1H, 4-H). 1.68 and 1.38 [d of ABq. Jab = 12.8. J A = 

20 5.5 Hz (3-Hequiv). /B = 12.5 Hz (3-Hax)2HJ. 1.26 (d, J = 6.7, 3H. 4-C//3). 1 . 19 (s. 3H. 2- 
CH3). 1.14(s,3H,2-CH 3 ). 



lA?,4-TetT*Jivdro-2.2.4-tri^^ 

(Compound 260 . structtre 63 of .Scheme XVm. where R'=R2=H R3 = trifl U nm m ^hvl 
Y=N£) This compound was prepared by General Method 13 (EXAMPLE 147) from (R/Sy 
7-amino-l A3,4-tetrahydro-2^,4-trimethylquinoline (98 mg, 0.51 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (82 mL, 0.56 mmol. 1.1 equivuiv) to afford 66 mg (42%) of 
Compound 260 as a fluorescent-yellow solid. Data for Compound 260: *H NMR (400 
MHz. CDCI3) 1 1 32 (br s, 1H. CONfl), 7.50 (s. 1H. 5-H), 6.64 (s. 1H, 7-H). 6.41 (s. 1H, 
10-H).4.55[brs. 1H, (CH 3 )2CN#], 2.91 (ddq./= 12.6. 12.4.6.3. 1H.4-H). 1.76 and 1.41 
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[d of ABq, JAB = 12.8, J a = 5.5 Hz (3-Hequiv). JB = 12.4 Hz (3-Hax)2H], 1 .37 (d t / = 
6.8, 3H, 4-C//3), 1.22 (s, 3H, 2-CH 3 ), 1.18 (s, 3H, 2-CH 3 ). 

EXAMPLE 161 

5 1 ^-Dihvdro-2^ A9-tetrame^ (Compound 
261, structure S7 of Scheme XVI. where r!=r2=H. R3=trifluorornethvl. R 4 =methvn 
To an oven-dried 50-mL r.b. flask containing Compound 247 (500.0 mg, 1 .62 mmol) in 5 
mL THF at 0°C was added portion- wise sodium hydride (71 .4 mg of a 60% dispersion in 
mineral oil, 1.78 mmol, 1.10 equivuiv). After 30 min, iodomethane (101 mL, 1.62 mmol, 

10 1 .00 equivuiv) was added, and the mixture was allowed to warm to rt, and after 4 h, the 

reaction mixture was cooled to 0°C, and water (5 mL) was added. The reaction mixture was 
then diluted with 100 mL ethyl acetate, and the organic solution was washed with 50 mL 
brine, dried (Na2S04), and concentrated under reduced pressure. Purification by flash 
column chromatography (silica gel, hexanes/ethyl acetate, gradient elution) afforded 497 mg 

15 (95%) of Compound 261 as a bright fluorescent-yellow solid. Data for Compound 261: *H 
NMR (400 MHz, CDCI3) 7.41 (d, J = 1 .7, 1H, 5-H), 6.73 (s, 1H, 7-H), 6.28 (s, 1H, 10-H), 
5.42 (s, 1H, 3-H), 4.36 [br s, 1H, (CHatoCNtf], 3.62 (s, 3H, NC//3), 2.04 (d, / = 1.2, 3H, 4- 
CH3), 1.33 [s,6H, 2-(C/*3)2]. 

20 EMMSL&m 

structure 70 of Scheme XVII- where r!=r2=JL R3=trifluoromethvL Y=NH) An 
alternative procedure for the Knorr reaction combined 7-amino-l,2-dihydro-2,2,4- 
trimcthylquinoline (EXAMPLE 147) (131 mg, 0.70 mmol) and ethyl 4,4,4- 

25 trifluoroacetoacetate (154 mL, 1.05 mmol, 1.5 equivuiv) with 0.5 mL polyphosphoric acid 
(PPA) in a 10-mL r.b. flask and the mixture was heated to 100°C for 2 h. The cooled 
reaction mixture was diluted with 140 mL ethyl acetate, and the solution was washed with 
neutralized to pH 8 with 50 mL sat'd aqueous NaHC03. The layers were separated, and the 
organic phase was washed with 50 mL brine, dried (Na2S04), and concentrated under 

30 reduced pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl 
acetate, gradient elution) afforded 79 mg (37%) of Compound 247 along with 8 mg (4%) f 



WO 96/19458 



PCT/US95/16096 



193 

Compound 262 as a fluorescent-yellow solid. Data for Compound 262: 1h NMR (400 
MHz, CDCI3) 10.50 (br s. 1H, C=CCF 3 Nfl), 7.33 (s, 1H, 5-H), 6.62 (s, 1H. 7-H), 6.17 (s, 
1H, 10-H), 5.33 (s. 1H. 3-H), 4.21 [br s, 1H. (CH 3 )2CN//], 2.04 (s, 3H, 4-C# 3 ), 1.36 [s. 
6H, 2-(Ctf 3 ) 2 J. 

5 

EXAMPLE 163 

frrPiPhlprofcthoxv)methvn-1.2-dihvd^^ 

(Compound 263. structure S7 of Sch eme XVTI where r!=r2=H 

R3 g dichlomr < >ft 1 ^Y) methvl. Y=m 

10 This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ,2-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and ethyl 4.4,4- 
trichloroacetoacetate (179 mg, 0.77 mmol, 2.2 equivuiv) to afford 30 mg (24%) of 
Compound 263 as a light orange solid. Data for Compound 263: Rf 0.28 (hex/EtOAc, 
3:l);lHNMR(400MHz,CDCl 3 )7.97(s. 1 H),6.51 (s, 1 H),6. 3 2(s. 1 H),4.42(q. J = 

15 7.2,2H),2.92(m,lH),1.79(dd,y= 13,5.1, 1 H), 1.40 (m,4H), 1.38 (d,J = 6.6.3H), 
U0(s,3H), 1.25 (s, 3 H). 

EXAMPLE |6J 

5-(?-Fury))-| .?-dihvdro-2.2.4-trimethvl-«-pvp nonor5.6- g 1qiiinoline fCnirmoiind 264 

20 StUiCture 57 of Scheme XVII where R >=R2=h R3 =3 . fi]rv | Y= m 

This compound was prepared by General Method 9 (EXAMPLE 238) from U-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (120 mg, 0.62 mmol) and ethyl B-oxo- 
3-furanpropionate (227 mg, 1 .25 mmol, 2 equivuiv) to afford 6.4 mg (3%) of Compound 
264 as a light yellow solid. Data for Compound 264: R f 0.30 (hex/EtOAc, 3: 1); *H NMR 

25 (400 MHz, CDC1 3 ) 7.76 (s, 1 H), 7.76 (dd, J = 3 .5, 1.8, 1 H). 7.34 (s. 1 H), 6. 66 (d, J = 
1.7, 1 H). 6.35 (s, 1 H), 6.06 (s. 1 H), 5.36 (s. 1 H), 4.34 (s, 1 H), 1.95 (d,7= 1.1. 3 H). 
1.34 (s. 6 H). 



EXAMPLE 165 

1 ,2-Djhydro-l A2.4^etramethvl-6^trifluoromethvl-8-nvrai T onor5.6- g 1 Q uinoline (CnmnnnnH 
265, Structure 60 of Scheme XVT. where R1=r2 =R 5 =h RS^fin o romethvl. Y=n\ 
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In a dry r.b. flask cquivuipped with a magnetic stir bar was dissolved Compound 238 (SO 
mg, 0.162 mmol) and paraformaldehyde (48 mg, 1.62 mmol t 10 equivuiv) in glacial acetic 
acid (10 mL). To this bright yellow solution was added NaCNBH3 (50 mg, 0.81 mmol, 5 
equivuiv). The solution stirred for 1 8 h under an atmosphere of N2. In a separate flask was 
5 prepared a suspension of 100 g ice and 20 mL of 20% NaOH(aq). The reaction mixture was 
slowly poured over the NaOH solution, extracted with EtOAc (3 x 50 mL), washed with 
brine, dried (Na2S04) and concentrated in vacuo to afford 50.6 mg (97%) of Compound 
265 as a bright yellow solid. Data for Compound 265: Rf 0.39 (hex/EtOAc, 3:1); 1 H 
NMR (400 MHz, CDCI3) 7.20 (d, J = 1.8, 1 H), 6.36 (s, 2 H), 5.36 (d, J m 1.0, 1 H), 2.88 
10 (s, 3 H), 2.00 (d, J = 1.1, 3 H), 1.39 (s, 6 H). 

EMMPIE166 

1 ^-Dihvdn>-6-trifluoromethvl-2^.4-trimethv1>9>thiopvran-8-onor5. 6-g1 quinoline 
(Compound 266. structure 57 of Scheme XVII. where R*=r2=H. R3*trifluoromethvL 
15 X=31 

3-Amino-S-/-butvloxvcarbonvl thiophenol (structure 66 of Scheme XVII. where R*=H. 
P=/-butvloxvcarbonvl. Y=S) To a solution of 3-aminothiophenol (500 mg, 4.0 mmol) and 
di-r- butyl dicarbonate (872 mg, 4.0 mmol) in 10 mL of dry dichloromethane at 0°C was 
added dropwise, triethylamine (557 mL, 4.0 mmol). When the addition was complete, the 

20 reaction was allowed to warm to rt and the resulting mixture was stirred for 1 6 h. The 

reaction mixture was concentrated in vacuo and the residue was then diluted with 20 mL of 
ethyl acetate and washed with water (2x10 mL), dried (Na2S04) and concentrated in vacuo 
to an oil that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 7:3) 
which gave 274 mg (30%) of 3-amino-S-r-butyloxycarbonyl thiophenol as a clear oil. Data 

25 for 3-amino-S-r-butyloxycarbonyl thiophenol: *H NMR (400 MHz, CDCI3) 7.12 (apparent 
t, J = 8.2, 1H), 6.90 (d, J = 8.2, 1H), 6.84 (d. J = 2.2, 1H), 6.68 (dd, J = 8.2, 2.2, 1H), 
3.68 (br s,2H), 1.56 (s,9H). 

7-r>Butvloxvcarbonvlthio-1.2^ihvdro-2.2.4-trimethvlQuinoline (structure 67 of Scheme 
30 XVH. where R*=H. P=r-butvloxvcarfaonvL Y=S) This compound was prepared by General 
M thod 13 (EXAMPLE 147) from 3-amino-S-f-butyloxycarbonyl thiophenol (274 mg, 1.2 
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mmol) to afford 148 mg (40%) of 7-r-butyloxycarbonylthio-l,2-dihydro-2^,4- 
trimethylquinoline as a yellowish oil. Data for 7^butyloxycarbonylUiio-U-dihydro-2^,4- 
trimethylquinoline: *H NMR (400 MHz, CDCI3) 7.02 (d, J = 7.9, 1H), 6.74 (dd, J = 7.9, 
1.6. 1H), 6.57 (d, J = 1.6. 1H). 5.31 (s, 1H). 3.73 (br s, 1H), 1.95 (s, 3H). 1.50 (s, 9H). 1.26 
(s.6H). 

t.2-Pihvdn>6-trifluoromethvl-2^.^ 

(Compound 266, Structure 57 of Scheme XVII where R 1=r2=h rS^a,,^^ ^, 
2=5) Trifluoroacetic acid (744 mL. 0.0096 mol) was added all at once via a syringe to a 
solution of 7-/-butyloxycarbonylthio-U^ihydro-2^,4-trimethylquinoline (0.14 g) in 1 mL 
of dry dichloromethane at 0 °C. After 10 min the ice bath was removed and the mixture 
was allowed to stir at it for 45 minutes. It was then cooled to 0 °C and neutralized with 
sat'd NaHC03, extracted with dichloromethane (3 x 10 mL). The combined organic phases 
were washed with water (10 mL), dried (Na 2 S0 4 ) and concentrated in vacuo to a crude 
product (50 mg) that was used directly in the next step. A solution of the crude material 
obtained above (50 mg) and zinc chloride (1 00 mg, 0.724 mmol) in 0.5 mL of absolute 
ethanol was heated in a sealed tube for 16 h at 80 °C. The reaction was quenched with sat'd 
NH4CI (2 mL) and extracted with ethyl acetate (2x5 mL), dried (Na2SC>4) and 
concentrated in vacuo to an orange solid residue that was subjected to flash 
chromatography (silica gel. hexanes/ethyl acetate, 7:3). followed by preparative TLC (500 
Hm, hexanes/ethyl acetate. 7:3) to afford 2.2 mg (3%) of Compound 266 as a yellow oil. 
Data for Compound 266: lH NMR (400 MHz. CDCI3) 7.54 (s. 1H), 6.62 (s, 1H). 6.43 (s, 
1H). 5.44 (s, 1H). 4.32 (br s. 1H), 2.03 (s, 3H). 1.29 (s. 6H). 

EXAMPLE 167 

U-Dit)Ydro-U.2.4,9-nentanTemvl-^ 

(Compound 267. structure 60 of Schema WI where r1=r2 = R 5 =H . R3=trifl U o rom ethvl 
Y=N-mctiiy|) 

To a 25-mL r.b. flask containing Compound 247 (EXAMPLE 147) (125.8 mg. 0.41 mmol) 
in 5 mL DMF at rt was added 200 mg (approx 10 equivuiv) solid KOH. After 30 min, 
iodomethane (129 ML. 2.04 mmol, 5.0 equivuiv) was then added, and the mixture was 
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allowed to stir at rt overnight Ethyl acetate (SO mL) was then added, the biphasic mixture 
was neutralized to pH 6 with sat'd aqueous NH4CI, and the layers were separated. The 
organic phase was washed with brine, dried over Na2S04, and concentrated under reduced 
pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, 
5 gradient elution) afforded 1 1 1 mg (81 %) of Compound 267 as a bright fluorescent-yellow 
solid. Data for Compound 267: *H NMR (400 MHz, CDCI3) 7.37 (s, 1H, 5-H), 6.74 (s, 
1H, 7-H), 6.21 (s, 1H, 10-H), 5.38 (s, 1H, 3-H), 3.69 [s, 3H, CONCH3], 2.94 [s, 3H. 
(CH3)2CNCH3], 2.03 (s, 3H, 4-CJ/3). 1.40 [s, 6H. 2-(C#3)2]. 

10 EXAMPLE 168 

7-Chloro- 1 ■2-dihvdro-2.2.4-trim ethvl-6-trifluoromethvl-8-Pvridonor5.6-g1ouinoline 
(Compound 268. structure 57 of Scheme XVII. where R ] =H. R 2 =C1. R3=trifluoromethvl. 
Y=NH~) 

This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,2- 
15 dihydro-2^,4-trimethylquinoline (EXAMPLE 147) (64 mg, 0.34 mmol) and ethyl 2-chloro- 
4,4,4-trifluoroacetoacetate (147 mg, 0.68 mmol, 2.0 equivuiv) to afford 36 mg (31%) of 
Compound 268 as a fluorescent-yellow solid. Data for Compound 268: *H NMR (400 
MHz, CDCI3) 7.52 (s, 1H, 5-H), 6.31 (s, 1H, 10-H), 5.43 (s, 1H, 3-H), 4.47 [br s, 1H. 
(CH3)2CN/f], 2.03 (s. 3H. 4-C#3). 133 [s. 6H, 2-(C#3)2]. 

20 

EXAMPLE 169 

6-Chlorof difluorofrnethvl- 1 ■2-dihvdro-2^.4-trimethvl-8-pvridonorS.6-glduinoline 
(Compound 269. structure 57 of Scheme XVH. where R*=r2»H. 
R3=chlorofdifluoromethvn. Y=NH) 

25 This compound was prepared by General Method 13 (EXAMPLE 147) from 7 -amino- 1 ,2- 
dihydro-2,2,4-trirnethylquinoline (EXAMPLE 147) (60 mg, 0.33 mmol) and methyl 4- 
chloro-4,4-difluoroacetoacetate (92 mg, 0.49 mmol, 1.5 equivuiv) to afford 17 mg (16%) of 
Compound 269 as a fluorescent-yellow solid. Data for Compound 269: *H NMR (400 
MHz, CDCI3) 12.50 (br s. 1H, CONif), 7.52 (s, 1H, 5-H), 6.62 (s, 1H, 7-H), 6.39 (s, 1H, 

30 10-H), 5.42 (s. 1H, 3-H), 4.48 [br s, 1H, (CH3)2CNfl], 2.04 (d, J = 1.0, 3H, 4-C#3), 1.31 
[s,6H.2-(C#3)2]. 
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EXAMPLE 170 

8-C^mff-L?-^ih Y< lrc>.?,2,4-trifnethvlindenor3.2- g lQuinolin ft (Q^ p ounri vin ^ r ^ r 
Scheme IV. where R2-4 r6 = H . R5 =cvaim 

To a 25-mL r.b. flask equivuipped with a magnetic stir bar were added Compound 117 
(104.7 mg, 0.40 mmol), DMF (1.5 mL). pyridine (0. 16 mL), and copper (I) cyanide (43.2 
mg, 0.48 mmol). A reflux condenser was attached to the flask. The green cloudy mixture 
was stirred at reflux for 3 hours, and allowed to cool to room temperature. The reaction 
mixture was diluted with ether (30 mL) which formed a precipitate in the dark solution. 
The precipitate was gravity filtered through Celite. The filtrate was rinsed three times with 
ether (20 mL). The isolated solution was added to a separatory funnel. The organic layer 
was washed with 2:1 mixture of water and ammonium hydroxide (20 mL) followed by 
saturated ammonium chloride solution (2 x 20 mL) and saturated sodium bicarbonate (20 
mL). The aqueous layers were extracted with ether (3 x 10 mL). The organic layers were 
combined, dried (Na 2 S0 4 ), and concentrated. The product was purified by flash column 
chromatography (75 mL silica, hexane) to afford 30 mg (26 %) of Compound 270. Data for 
Compound 270: lH NMR (400 MHz, acetone-d 6 ) 7.77 (d, J = 7.9, 1H), 7.72 (s. 1 H). 
7.61 (m,2H).6.72(s. 1 H),5.54(s, 1 H),5.39(s, 1 H), 3.79 (s, 2 H), 2.08 (s, 3 H). 1.29 (s, 
6H). 

EXAMPLE 171 

6-(3-C Y app-5-fl ti orophenviyi ?,-dihvdro-2.2.4-trifn e rhvlq,,in 0 |j n e fCompnnnrt gjj 
Structure 4 Of Scheme II. where Rl=3^v n nr w S.fl UOftmtM . W vtt 

3-Promo-5-flU9roben^onirrile - To a 1 liter r.b. flask equivuipped with a magnetic stir bar, 
commercially available l,3-dibromo-5-fluorobenzene (44.0 g, 173.3 mmol), DMF (268 
mL), pyridine (28.0 mL), and copper (I) cyanide (15.5 g, 173.3 mmol) were added under 
nitrogen. A reflux condenser was attached to the flask. The green cloudy mixture was 
stirred at reflux for 3 h. The reaction progress was difficult to monitor by TLC, so once 
lower Rf impurities were observed the reaction was allowed to cool tort. The reaction 
mixture was quenched with 200 mL ether which formed a precipitate in the dark solution. 
The precipitate was gravity filtered through Celite. The filtrate was rinsed three times with 
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ether (100 mL). The isolated solution was added to a separately funnel. The organic layer 
was washed with 2 to 1 mixture of water and ammonium hydroxide (200 mL) followed by 
saturated ammonium chloride solution (2 x 200 mL) and saturated sodium bicarbonate (200 
mL). The aqueous layers were extracted with ether (3 x 100 mL). The organic layers were 
5 combined and dried (Na2S04). The product, 3-bromo-5-fluorobenzonitrilc, was purified by 
flash column chromatography (300 mL silica, hexane) followed by recrystallization from 
hexane to afford 22.3 g (65 %) of the product as white crystals. Data for 3-bromo-5- 
fluorobenzonitrile: *H NMR (400 MHz, acetone-d6) 7.81 (s, 1 H), 7.73 (dd f J m 8.4, 1.9, 
1 H), 7.65 (dd, J = 8.5, 2.0, 1 H). 

10 

6-(3-Cvano-5-fluorophenvlVL2>dihvdnv2.2,4-trimethvl ouinoline (Compound 271. 
structure 4 of Scheme II. where R 1 =3-cvano-5-fluorophcnvn. This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (46.3 mg, 0. 1 4 
mmol) and 3-bromo-5-fluorobenzonitrile (29.1 mg, 0.14 mmol). The crude material was 
15 purified by recrystallization from hexane to afford 15.8 mg (37%) of Compound 271. Data 
for Compound 271: *H NMR (400 MHz, acetone-d6) 7.83 (app t, J m 1 3, 1 H), 7.68 (dd, 
J = 10.6, 4.0, 1 H), 7.43 (d, J = 2.0, 1 H). 7.41 (dd, J = 2.2, 1.2 1H) 7.35 (dd, /= 8.3, 2.2, 1 
H), 6.59 (d, J = 8.4, 1 H), 5.35 (br s, 1 H), 5.39 (s, 1 H), 2.04 (s, 3 H), 1 .28 (s, 6 H). 

20 EXAMPLE H73 

6^3^ano^fluoroDhenvlV1.2^ihvdro>2.2.4-trimethvlquinoline (Compound 272. 
structure 4 of Scheme H. where R*g3-cvano-4-fluorophenvn 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (53.8 mg, 0.17 mmoles) and 3-bromo-6-fluoro-benzonitrile (33.9 mg, 0.17 
25 mmol). The crude material was purified by HPLC (reverse phase ODS column, 85% 

methanol/water, 3.0 mL/min) to afford 3.3 mg (7%) of Compound 272. Data for Compound 
272: *H NMR (400 MHz, acetone-d6) 7.97 (dd, / = 6. 1 , 2.2, 1 H), 7.93 (m, 1 H), 7.39 (t, 
J = 17.9, 9.0, 1 H), 7.35 (d, J = 1.5, 1 H), 7.27 (dd, J - 8.3. 1.9, 1 H), 6.58 (d, J = 8.3, 1 H), 
5.38 (s, 1 H), 5.34 (s, 1 H), 2.08 (s, 3 H), 1.28 (s, 6 H). 
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EXAMPLE 173 

^fg-^IMIQ-^flaprOphenvlVl .2-dihV(1ro-2.2.4-trinii>fh v l a ui n oline. rromnonnrf 
filpicpjre 4 Of Scheme II. where R»g^v»nrv^flu Q rnphen V l) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
5 Compound 9 (70.0 mg. 0.22 mmol) and 3-bronK)-4-fluorobenzonitrile (44. 1 mg, 0.22 
mmol). The crude material was purified by HPLC (reverse phase ODS column, 85% 
methanol/water. 3.0 mUmin) to afford 3.3 mg (5%) of Compound 273. Data for Compound 
273: 1 HNMR(400MH2,acetone-d 6 ) 7.90 (dd, J = 7.5, 2.1, 1 H),7.67(m, 1 H),7.36 
(dd, J = 10.9, 8.5, 1 H), 7.28 (s. 1 H), 7.21 (m. 1 H), 6.58 (d, J = 8.2, 1 H). 5.48 (s, 1 H), 
10 5.37 (s, 1 H). 2.04 (s, 3 H). 1 .29 (s, 6 H). 

EXAMPLE 174 

HS-fltior^-rtriflwmmrth^ '^m mirf 
274, structure 4 Pf Scheme U. where R l=S-fluoro- Wtriflnn^ m ethvi^henvn 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (42.8 mg, 0.13 mmol) and 3-bromo-5-fluorobenzotrifluoride (32.7 mg, 0.13 
mmol). The crude material was purified by HPLC (reverse phase ODS column, 90% 
methanol/water, 3.0 mL/min) to afford 3.1 mg (7%) of Compound 274. Date for Compound 
274: 1HNMR (400 MHz. acetone^) 7.7 1 (s, 1 H), 7.63 (d, J = 10.5. 1 H), 7.40 (d, J = 
2.2, 1 H), 7.34 (dd, J = 8. 1. 2.0, 1 H). 7.29 (d, J = 8.6, 1 H), 6.59 (d. J = 8.3. 1 H). 5.50 (s. 1 
H). 5.39 (s. 1 H). 2.05 (s, 3 H), 1.29 (s, 6 H). 



15 



20 



EXAMPLE 17S 

6^3-ghl0re-2-mPtHYlph«'nvl)-L2-dihvdro-2.2 4-trimethvlq „inn ^ne rComnnnnH 27j 

25 MVCture 4 Of Scheme II. where R^^hirvrrv ^ methvlnh^vn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (70.0 mg. 0.22 mmol) and 2-bromo-6-chlorotoluene (45.2 mg, 0.22 mmol). 
The crude material was purified by flash column chromatography (75 ml silica, hexane to 
5% ethyl acetatemexane) to afford 63.1 mg (96%) of Compound 275. Data for Compound 

30 275: *H NMR (400 MHz, acetone-dg) 7.30(d,/=8.3. 1 H).7.16(m, 1 H),6.95(s, 1 H), 
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6.87 (d, J = 10.2, 1 H). 6.54 (d, J = 8.0, 1 H), 5.36 (s, 1 H), 5.25 (s, 1 H), 2.03 (s. 3 H), 1.28 
(s.6H). 

EXAMPLE 176 

5 1 .2-Dihvdro-2.2.4-trimet hvl-6-f 3-nitrophenvttouinoline (Compound 276. structure 4 of 
Scheme II. where Rl=3-nitrophenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (19.4 mg, 0.06 mmol) and 3-nitrobromobenzene (12.3 mg, 0.06 mmol). The 
crude material was purified by flash column chromatography (75 ml silica, hexane to 5% 
10 ethyl acetate/hexane) followed by reverse phase flash column chromatography (50 mL ODS, 
80% methanol/water) to afford 2.9 mg (16%) of Compound 276. Data for Compound 276: 
*H NMR (400 MHz, acetone-d6) 8.35 (app t, J a 4.1, 2.0, 1 H), 8.05 (d. J = 8.0, 1 H), 8.01 
(dd, 7 = 8.1,6.5, 1 H), 7.64 (t, / = 15.9, 8.0, 1 H), 7.40 ( d,J = 2.1, 1 H), 7.34 (dd, J - 8.4, 
2.3, 1 H), 6.61 (d, J = 8.4, 1 H). 5.40 (d, J = 1 .4. 1 H). 2.05 (s. 3 H). 1.29 (s, 6 H). 

15 

EXAMPLE 177 

6-(3-AcetvlphenvlV 1 .2-dihvdro-2.2.4-trimethvlquinoline ( Compound 277. structure 4 of 
Scheme n. where Rl=3-acetvlphenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (66.2 mg, 0.21 mmol) and 3-bromoacetophenone (41.4 mg, 0.21 mmol). The 
crude material was purified by flash column chromatography (30 ml silica, hexane to 20% 
acetone/hexane) followed by reverse phase flash column chromatography (50 mL ODS, 
70% methanol/water) and a second normal phase flash column chromatography (30 mL 
silica, hexane to 20% acetone/hexane) to afford 5.0 mg (8%) of Compound 277. Data for 
25 Compound 277: *H NMR (400 MHz, acetone-deO 8.13 (s, 1 H), 7.81 (m, 1 H), 7.50 (t, 7= 
15.0, 7.8, 1 H), 7.33 (m, 2 H), 6.59 (d, J m 8.1, 1 H), 5.38 (s, 1 H), 5.32 (s, 1 H), 2.62 (s, 3 
H). 2.08 (s, 3 H), 1.28 (s, 6 H). 



EXAMPLE 178 

30 6^3^ano.2-in^mvlphenvlV1.2-dihvdio-2.2.4-trim ethvlquinoline ( Compound 278. 
structure 4 of Scheme II. where R»=3-cvano-2-methvlphenvn 
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15 



20 



3-BrPmo-2-meMylbenz^njtrHe . This compound was prepared in a manner similar to that 

described for 3-bromo-5-fluorobenzonitrile from commercially available 2,6- 

dibromotoluene (1.80 g, 7.20 mmol),DMF (11 mL). pyridine (1.1 mL), and copper (I) 

cyanide (0.52 g, 5.76 mmol). The crude product was purified by flash column 

chromatography (100 mL silica, hexane) to afford 50 mg (35 %) of 3-bromo-2- 

methylbenzonitrile. Data for 3-bromo-2-methylbenzonitrile: *H NMR (400 MHz. 

acetone-d6) 7.88 (d. /= 8.0, 1 H), 7.73 (d. J = 8.0, 1 H), 7.32 (t, /= 15.8, 7.9, 1 H), 2.58 (s 
3H). 

6-(3-CYajiQ-2-methvlnhenvlVl ■2-dihvHm.9 | 2 .4-trim e thvlq , nnoiin e (Cnmpn..^ - pit 
structure 4 of .Scheme n. where R^.cvancv W thvlnhenviv This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (56.5 mg, 0. 18 
mmol) and 3-bromo-2-methylben2onitrile (34.8 mg, 0.18 mmol). The crude material was 
purified by flash column chromatography (50 ml silica, hexane to 20% acetone/hexane) 
followed by a second Hash column chromatography (75 mL silica, hexane to 20% 
acetone/hexane) to afford 10.5 mg (20%) of Compound 278. Data for Compound 278: *H 
NMR(400MHz,acetone-d6) 7.59 (dd, J = 7.7, 0.9, 1 H), 7.48 (dd,/ = 7.8. 0.8, 1 H),7.36 
(t,y= 15.3.7.7. 1 H).6.99(d,7 = 1.8. 1 H).6.91 (dd./=8.1. 1.9. 1 H), 6.58 (d,/= 8.1, 1 
H). 5.37 (s. 1 H), 5.30 (s, 1 H), 2.48 (s. 3 H). 1.97 (s. 3 H). 1.30 (s. 6 H). 



EXAMPLE 179 

U-PihYdrO-2 . ? 4-trimrthYl-6-(3-methvlnhenvn Q uinnlin ft fComnonnH T7Q. structure 4 nf 
Scheme n. where ^=3-.™*!,^^ 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
25 Compound 9 (99.5 mg, 0.31 mmol) and 3-bromotoluene (53.5 mg, 0.31mmoles). The 
crude material was purified by HPLC (reverse phase. ODS column. 80% methanol/water, 
3.0 mUmin.) to afford 2.7 mg (3%) of Compound 279. Data for Compound 279: 1h 
NMR (400 MHz, acetone^) 7.37 (s, 1 H). 7.32 (d. J = 7.9, 1 H), 7.28 (d, J = 2.0, 1 H). 
7.21 (m,2H),7.02(d,y=7.3. 1 H), 6.55 (d,J- 8.3, 1 H).5J6(s, 1 H),5.22(s. 1 H), 2.34 
30 (s. 3 H). 2.03 (s. 3 H). 1 .27 (s. 6 H). 
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6-(5-Fluoro-3-nitrophenvlVL2Kiihv^ (Compound 280. structure 

4 gf Scheme fl, w^gfe ^^g-fluoro-g-nitrophgnYl) 

1 -Fluoro-3-nitroiodobenzene To a 25 mL round-bottom flask cquivuipped with a magnetic 
5 stir bar 3-iodo-5-nitroaniline (543.3 mg f 2.06 mmol) and methylene chloride (10 mL) were 
added under nitrogen. Nitrogen was bubbled through the colorless solution for 15 min. The 
solution was cooled to 0°C in an ice bath. At that point approximately 500 mg nitrosonium 
tetrafluoroborate was added in one portion making a cloudy precipitate. The reaction was 
allowed to continue stirring for 2 hours. The mixture was kept under nitrogen as 10 mL dry, 

10 deoxygenated ortho-dichlorobenzene was added. A distillation apparatus was fitted to the 
reaction flask. The flask was placed in an oil bath and was heated until the material had 
completely distilled over. The crude product was isolated by washing the residue through a 
short column (74 mL silica, hexane). Purification by silica gel chromatography (74 mL 
silica, hexane) afforded 279.4 mg (50 %) of 5-fluoro-3-nitroiodobenzene. Data for 5-fluoro- 

15 3-nitroiodobenzene: *H NMR (400 MHz, acetone-d6) 8.36 (s, 1 H), 8.00 (m, 2 H). 

^(5-Fluoro-3-nitrophenvlV1.2^ihvdro-2.2.4>trimethvlouinoline (Compound 280. stnicture 
4 of Scheme II. where RisS-fluoro-S-nitrophenvn This compound was prepared according 
to General Method 2 (EXAMPLE 9) from Compound 9 (140.2 mg, 0.44 mmol) and 5- 

20 fluoro-3-nitroiodobenzene (1 17.6 mg, 0.44 mmol). The crude material was purified by flash 
column chromatography (150 ml silica, hexane to 20% acetone/hexane) followed by a 
second flash column chromatography (100 mL silica, hexane to 20% acetone/hexane) to 
afford 95 mg (69%) of Compound 280. Data for Compound 280: *H NMR (400 MHz, 
acetone-d6) 8.22 (app t, / - 3.0, 1.5, 1 H), 7.78 (m, 1 H), 7.43 (d f J = 2.2, 1 H), 7.38 (dd, J 

25 = 8.4, 2.3, 1 H), 6.61 (d, J = 8.3, 1 H), 5.58 (s, 1 H), 5.40 (s f 1 H), 2.05 (s, 3 H), 1.29 (s, 6 
H). 



30 



EXAMPLE 181 

l^'Dihvdro-6-(3-methoxvphcnvlV2.2.4>trimethvlQuinoline (Compound 281. structure 4 of 

Sgfagpg n, wbsa R ] =?-mgtf)<ffiyptenyn 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (79. 1 mg, 0.25 mmol) and 3-bromoanisole (46.5 mg, 0.25 mmol). The crude 
material was purified by flash column chromatography (75 mL silica, hexane to 10 %ethyl 
acetate/hexane) to afford 2. 1 mg (3 %) of Compound 281. Data for Compound 281: *H 
NMR (400 MHz, acetone-d6) 7.25 (m, 2 H), 7. 1 1 (d, 7 = 6.9, 1 H), 7.07 (app t, 7 = 4. 1 , 
2.2, 1 H), 6.78 (dd, 7 = 8.6, 2.2, 1 H). 6.55 (d. 7 = 8.3. 1 H). 5.36 (s, 1 H), 5.26 (s, 1 H). 3.82 
(s, 3 H), 2.03 (s, 3 H), 1.27 (s, 6 H). 



EXAMPLE 182 

10 ^(?^Yano-3-PYridYl)-1.2slihvdro-2.2.4-trirnethvl a uinolin e fP o mnound 1X1 ctnictun. 4 nf 
Scheme II. where R^S-cvano-S-pvridYl) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (45.6 mg, 0.14 mmol) and 3-cyano-5-bromopyridine (26.2 mg, 0.14 mmol). 
The crude material was purified by flash column chromatography (100 mL silica, hexane) to 
15 afford 10.4 mg (26%) of Compound 282. Data for Compound 282: *H NMR (400 MHz, 
acetone-de) 8.21 (d,7 = 1.7, 1 H), 7.79 (m, 2 H), 7.44 (d, 7= 2.1, 1 H), 7.39 (dd, 7= 8.4, 
2.3, 1 H), 6.61 (d. 7 = 8.2, 1 H). 5.59 (s, 1 H). 5.40 (s, 1 H), 2.05 (s, 3 H), 1.29 (s, 6 H). 

EXAMPLE 183 

20 * .^P'hYdro-2,?,4^rr^thYl^f2-methvl-3-nitronh e nvn a ,.inn1i n e fComnn., n rf 
SttVCtUre 4 of Scheme n. where R l^-methvl-^-nit roDhenvn 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (170.6 mg, 0.54 mmol) and 2-bromo-6-nitrotoluene (1 15.8 mg, 0.54 mmol). 
The crude material was purified by flash column chromatography (80 ml silica, hexane to 

25 20% acetone/hexane) followed by a second flash column chromatography (75 mL silica, 
hexane to 20% acetone/hexane) to afford 68 mg (41 %) of Compound 283. Data for 
Compound 283: *H NMR (400 MHz. acetone-d6) 7.7 1 (d, 7 = 7.9, 1 H). 7.49 (dd, 7 = 7.4, 
0.9, 1 H). 7.41 (t, 7« 15.6. 7.9. 1 H). 6.99 (d, 7= 1.8. 1 H). 6.91 (dd. 7 = 8.1. 1.9. 1 H). 6.57 
(d, 7 = 8.2, 1 H), 5.37 (s. 1 H). 5.32 (s, 1 H). 2.35 (s. 3 H). 1.97 (s, 3 H), 1.29 (s, 6 H). 
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EXAMPLE 184 

6-f2-Amino-3.S-difluorophenvn-l .2-dihvdro-2.2.4-trimethvlQuino1ine rCompound 284. 
structure 4 of Schem e II. where RU2-amino-3.5-difluorophenvn 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
5 Compound 9 (48.8 mg, 0. 1 5 mmol) and 2-bromo-4,6-difluoroaniline (3 1 .9 mg, 0. 1 5 mmol). 
The crude material was purified by flash column chromatography (ODS reverse phase, 80% 
methanol/water) to afford 15 mg (33%) of Compound 284. Data for Compound 284: *H 
NMR (400 MHz, acetone-d6) 7. 1 0 (d, J = 2.0, 1 H), 7.02 (dd, J = 8. 1 , 2.0, 1 H), 6.80 (m, 1 
H), 6.69 (m, 1 H) 6.56 (d, J = 8. 1, 1 H), 5.36 (s, 1 H), 5.34 (s, 1 H), 4.22 (br s, 2 H), 1 .97 (s, 
10 3H), 1.28 (s, 6 H). 

EXAMPLE 185 

6-f 3-Bromo-2-chloro-S-fluorophenvn- 1 .2-dihvdro-2.2.4-trimethvlouinoline ( Compound 
285. structure 4 of Scheme II. where Rl=3-bromo-2-chloro-S-fluorophenvn 

1 5 This compound was prepared according to General Method 2 (EXAMPLE 9) from 

Compound 9 (143.3 mg, 0.45 mmol) and 1 -ch!oro-2,6-dibromo-4-fluorobenzene (129.9 
mg, 0.45 mmol). The crude material was purified by flash column chromatography (50 mL 
silica, hexane) followed by reverse phase preparatory TLC (1000 mL ODS, 80% 
methanol/water) to afford 4.3 mg (3%) of Compound 285. Data for Compound 285: *H 

20 NMR (400 MHz, acetone-d6) 7.50 (dd, J = 7.8, 3.0, 1 H), 7. 1 9 (dd, 7 = 9.2, 3.0, 1 H), 7.10 
(d, J = 2.0, 1 H), 7.03 (dd, J = 8.1 , 2.0, 1 H), 6.55 (d, J = 8.3, 1 H), 5.61 (s, 1 H), 5.37 (s, 1 
H), 1.97 (s, 3 H), 1.29 (s. 6 H). 

EXAMPLE 186 

25 6-(3-Cvano-5-fluorophenvlV 1 .2-dihvdrc-2.2.4-trimethv1-3-auinolone (Compound 286. 
structure 79 of Scheme XX. where r!=r3=r5 =H . R2=cvano. R 4 =fluoro. P=f- 
butoxvcarbonvn 

In a 100 mL r.b. flask, a solution of l^^ihydro-6-(3-cyano-5-fluorophenyl)-2,2,4-trimethyl- 
1 -r-butoxycarbony lquinoline (structure 77 of Scheme XX, where r!=R 3 =R 5 =H, R 2 =cyano, 
30 R 4 ssfluoro, Psf-butoxycarbonyl, an intermediate from EXAMPLE 1 7 1 )( 1 34.8 mg, 0.34 

mmol) in THF ( 1 7.2 mL) was treated with a 1 .0 M THF solution of BH3-THF ( 1 .29 mL, 1 .3 
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mmol, 3.9 equivuiv). The reaction mixture was stirred for 20 min, then poured into a cold 
(0°C) 10 M solution of NaOH (50 mL), ether (50 mL), and 30% hydrogen peroxide (10 
mL). The reaction mixture was stirred overnight (16 h). The reaction mixture was extracted 
with ether (3 x 20 mL). The extracts were combined, dried (Na2S04), and concentrated. 
5 The crude material was dissolved in CH2CI2 (2 mL) and treated with PCC (50 mg). The 
reaction mixture was stirred for 1 h, filtered through a pad of Celite, and concentrated. 
Purification by flash column chromatography (175 mL silica, hexane) afforded 1 .3 mg (1%) 
of Compound 286 as a white solid. Data for Compound 286: *H NMR (400 MHz, 
acetone-d 6 ) 7.90 (s. 1 H), 7.75 (d, 7= 10.6, 1 H), 7.54 (m, 2 H). 7.48 (d, 7 = 8.3. 1 H), 6.95 
10 (d,y = 8.2, 1 H),5.52(s, 1 H),3.61 (m, I H), 1 .49 (d, J = 7.05, 3 H), 1.33 (s, 3 H). 1.23 (s. 3 
H). 

EXAMPLE 187 

6-(3-Fluorp-2-methvlphenvn-l .2-dihvdro-2.2 4-trimethvlauinoline ^Compound 287. 

15 Structure 4 of Scheme II. where R 1=3 -fluoro-2-methvlphenvl 1 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0. 158 mmol) and 2-bromo-6-fluorotoluene (60 mg, 0.315 mmol). Purification by flash 
chromatography on silica gel (20g) using 5% EtOAc:hexanes afforded 6 mg (14%) of 
Compound 287 as a yellow oil. Data for Compound 287: *H NMR (400 MHz, acetone-do) 

20 7.20 (m, 1 H), 7.02 (m, 1 H). 6.98 (m. 2H). 6.9 1 (m. 1 H). 6.56 (d, 7=8.0, 1 H), 5.37 (s, 1 H). 
5.29 (br s, 1H), 2.19 (s. 3H), 1.98 (s, 3H). 1.28 (s, 6H). 

EXAMPLE 188 

l,2-DihYdro-2,2,4-trimethv|-6-(3-methvlthiQPhenvnouinoline (Comnnnn d 288. structure 4 

25 of Scheme II. where R>=3-m ethvlthionhenvl ^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 3-bromothioanisole (64 mg, 0.315 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 7 mg (15%) of 
Compound 288 as a yellow oil. Data for Compound 288: *H NMR (400 MHz, acetone-d6) 

30 7.43 (s. 1H), 7.32 (m, 3H), 7.24 (m, 2H), 7.14 (m, 1H), 6.57 (d, 7=8.1, 1H), 5.37 (s, 1H), 
5.31 (br s. 1H), 2.53 (s, 3H), 1.28 (s, 6H). 
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EXAMPLE 189 

6-(5-Chloro-2-thienvl)-1.2-<lihvdro-2.2.4-trimethvlquinoline (Compound 289. structure 4 of 
Scheme II. where R»=5-chloro-2-thienvl ) 

S This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (SO 
mg, 0.158 mmol) and 2-bromo-5-chlorothiophene (63 mg, 0.315 mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 10 mg (22%) 
of Compound 289 as a yellow oil. Data for Compound 289: *H NMR (400 MHz, acetone- 
d6) 7.2 1 (d, J = 2. 1 , 1 H), 7. 1 (dd. 7=8.1, 2.0. 1H), 7.02 (d. J = 3.7, 1 H), 6.93 (d. J = 3.7, 

10 1H), 6.51 (d, 8.3, 1H), 5.42 (br s, 1H), 5.40 (s, 1H), 2.01 (s, 3H), 1.27 (s, 6H). 

EXAMPLE 190 

1.2-Dihvdro-2.2.4-t rimethvl-6-f3-methvl-2-thienvnQuinoline (Compound 290. structure 4 of 
Scheme 11. where P J =3-methvl-2-thienvn 

1 5 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 2-bromo-3-methylthiophene (57 mg, 0.315 mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 5 mg (12%) of 
Compound 290 as a yellow oil. Data for Compound 290: *H NMR (400 MHz, acetone-d6) 
7.18(d,y = 5.2, lH),7.09(d,J = 1.9, 1H), 7.03 (dd, J = 8.1, 2.0, 1H), 6.88 (d, 5.1, 1H), 6.54 

20 (d, J = 8. 1 , 1 H), 5.38 (s, 1 H), 5.32 (br s, 1H), 2.26 (s, 3H), 1 .99 (s, 3H), 1 .29 (s, 6H). 

EXAMPLE 191 

8.Fluoro-1.2-dihvdro-2.2.4-trimethvl-6-(3-nitrophenvnquinoline (Compound 291. structure 
83 of Scheme XXI. where r!=r3-7 =R 9 =H . R 8 =B 
25 ^Amino-S-fluoi^-nitrobiphenvl (structure 82 of Scheme XXI. where rI= R 3-7 =H . 
R8=F1 

General Method 14: Suzu ki Coupling of a 4-Bromoaniline with an Arvlboronic Acid. A 
mixture of 3-nitrobenzeneboronic acid (0.70 g, 4.2 mmol), 4-bromo-2-fluoroaniline (730 
mg, 4.0 mmol), (PPh3)4Pd (93 mg, 0.08 mmol), and K2CO3 (0.69 g, 5.0 mmol) in toluene 
30 (20 mL) and water (2 mL) was heated at 95 °C for 16 h and the mixture was diluted with 
EtOAc (20 mL). The mixture was washed with water (10 mL) and brine (10 mL). 
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concentrated and purified by silica gel chromatography to afford the 4-amino-3-fluoro-3*- 
nitrobiphenyl (structure 82 of Scheme XXI, where Rl=R3-7=H, R 8 =F) (0.4 g, 41%) as a 
yellow solid. 

5 8-Fluoro-1.2-dihvdro-2.2.4-trimethvl-6-r3-nitrr>nhenv1^ Q uinoline (Compound 29] , ^nty^ 
83 of Scheme XXI. where r!=r3-7 =r 9 =h , R&=f\ This compound was prepared by 
General Method 8 (EXAMPLE 138) from 4-amino-3-fluoro-3 -nitrobiphenyl (0.4 g. 1.7 
mmol) to afford 101 mg (19%) of Compound 291 as a red solid, in addition to 0.8 g of the 
starting aminobiphenyl. Data for Compound 291: IR (neat) 3400, 2968, 1531, 1506, 1346; 
1 0 lH NMR (400 MHz, CDCI 3 ) 8.35 (t. J = 2.0, 1 H). 8. 1 0 (dd. / = 7.8, 2.0, 1 H). 7.80 (d, J = 
7.8, 1 H), 7.54 (t, J = 7.8, 1 H), 7.14 (d, J= 1 1.7, 1 H), 7.1 1 (d, 7= 1.8, 1 H), 5.43 (s, 1 H), 
4.07 (bs. 1 H), 2.07 (s, 3 H), 1.35 (s, 6 H); 13 C NMR (100 MHz, CDCI3) 150.4 (d, J = 
237), 149.0, 142.6, 132.2, 132.1, 130.0, 129.8, 128.0. 1 26.2 (d, J = 7.0), 124.0, 121.2, 121.1, 
117.8, 11 3.0 (d, J = 20), 52. 1,3 1.7, 19.1. 

15 

EXAMPLE 192 

l,2-Pihydro-6-(3-njTrophenvl).2.2.4.8.tetr a rnethvl g .iinol i ne fComnnnnrf 292. structure ffirf 
Scheme XVII where R1=r3-5 =H . R^nitr^) 

4-Bromo-2-methylaniline (5.58 g, 30 mmol) was treated with iodine (0.2 g. 0.9 mmol) and 
acetone (150 mL) in a sealed tube at 80 °C for 24 h to provide 6-bromo-l ,2-dihydro-8- 
methylquinoline (Compound 85 of Scheme XXII) in 9 % yield as a yellow oil (0.70g). 
Most of the aniline (>80%) was recovered. A mixture of the 6-bromo- 1 ,2-dihydro-8- 
methylquinoline (90 mg, 0.33 mmol), 3-nitrobenzeneboronic acid (167 mg. 1.0 mmol), 
Pd(PPh 3 )4 (24 mg, 0.02 mmol), K2CO3 (190 mg. 1.38 mmol) in toluene (7 mL) and water 
(1 .5 mL) was heated at 70 ©c for 16 h. Standard work-up followed by chromatography 
afforded 23 mg (23%) of Compound 292 as a yellow oil. Data for Compound 292: IR 
(neat) 3412, 2966, 1602, 1530, 1348; *H NMR (400 MHz, CDCI3) 8.38 (t, J = 2.0, 1 H), 
8.08 (dd, J = 7.8 and 2.0, 1 H), 7.85 (d. J = 7.8, 1 H), 7.52 (t, J = 7.8, 1 H), 7.24 (d, J = 1 1 .7, 
1 H),7.21 (d,7= 1.9, 1 H),5.39(s, 1 H),3.72(bs, 1 H). 2.18 (s, 3 H), 2.07 (s, 3 H). 1.34 (s. 
30 6 H); 13 C NMR (100 MHz, CDCI3) 148.9. 143.7, 142.0, 132.2, 129.6, 128.8. 128.7, 128.6, 
126.5, 121.3. 121.0. 120.7. 120.6. 120.3,52.3.31.9, 19.2. 17.3. 



20 



25 
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EXAMPLE 193 

6-r5-Bromo-3-DvridvlV1.2-dihvd ro-2.2.4-trimethvlouinoline ( Compound 293. structure 4 of 
Scheme II. where R j =5-bromo-3-pvridvI'> 

5 This compound was prepared by General Method 2 (EXAMPLE 9) from 3,5- 

dibromopyridine (119 mg, 0.5 mmol) and Compound 9 (50 mg, 0.16 mmol) to afford 18 mg 
(35%) of Compound 290 as a yellow oil. Data for Compound 290: *H NMR (400 MHz, 
CDCI3) 8.69 (s, 1 H), 8.52 (s, 1 H), 7.93 (t, J = 2.0, 1 H), 7.21 (d, J = 2.1, 1 H), 7.20 (dd, J 
= 8.1,2.1, 1 H), 6.50 (d, J = 8.1 . 1 H). 5.37 (s, 1 H), 3.88 (bs, 1 H). 2.05 (s. 3 H), 1 .3 1 (s, 6 

10 H). 

EXAMPLE 194 

6-f3-Bromo-2-pvridvn-1.2-dihvdro-2.2.4-trimethylquinoline (Compound 294. structure 4 of 
Scheme II. where Rl=3-bromo-2-pvridvn 

15 This compound was prepared by General Method 2 (EXAMPLE 9) from 2,6- 

dibromopyridine (237 mg, 1 .0 mmol) and Compound 9 (100 mg, 0.32 mmol) to afford 42 
mg (40%) of Compound 294 as a yellow oil. Data for Compound 294: IR (neat) 3379, 
2966, 1604, 1575, 1433, 1 124; *H NMR (400 MHz, CDCI3) 7.68 (d. J= 1.9. 1 H), 7.66 
(dd.J = 8.1. 1.9. 1 H), 7.54 (d, J = 7.8, 1 H), 7.49 (t, J = 7.8, 1 H),7.23 (d,J = 7.8, 1 H), 

20 6.49 (d, J = 8. 1 , 1 H), 5.35 (s, 1 H), 3.93 (bs, 1 H). 2.08 (s. 3 H). 1 .30 (s. 6 H); 13 C NMR 
(100MHz,CDCl3) 159.3, 145.1, 142.1, 138.8, 128.7, 128.6, 127.7, 126.6, 124.6, 122.6, 
121.5, 117.6, 113.1,52.4,31.6. 18.9. 

EXAMPLE 195 

25 6-f3-Bromo-2 -thienvlV1.2-dihvdro-2^.4-trimethvlouinoline (Compound 29S. structure 4 of 
Scheme II. where R>=3-bromo-2-thienvn 

This compound was prepared by General Method 2 from 2,5-dibromothiophene (242 mg, 
1.0 mmol) and Compound 9 (50 mg, 0.16 mmol) to afford 24 mg (45%) of Compound 295 
as a yellow oil. Data for Compound 295: *H NMR (400 MHz, CDCI3) 7. 1 7 (bs, 1 H), 
30 7. 1 5 (dd, J = 8. 1 , 1 .9. 1 H), 6.95 (d, J = 3.7, 1 H), 6.86 (bs, 1 H), 6.42 (bs, 1 H), 5.36 (s, 1 
H), 3.80 (bs. 1 H), 2.01 (s, 3 H). 1.29 (s, 6 H). 
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10 



20 



EXAMPLE 19* 

1 .2-DihY^ro-6-(2 1 3.5.6-tetrafluoro-4-pvridvn-2.2.4- t rim e t hvlQ U innlin P f Comnm.nH tttt 
Structure 4 of Scheme II. where R »=2 AS.6-tetrafhinro-4-Dvridvn 
This compound was prepared by General Method 2 from 4-bromo-2,3.5,6- 
tetrafluoropyridine (150 mg. 0.63 mmol) and Compound 9 (50 mg, 0.16 mmol) to afford 
13.4 mg (26%) of Compound 296 as a white solid. Data for Compound 296: *H NMR 
(400 MHz, CDCI 3 ) 7.23 (s, 1 H), 7.20 (d, 7 = 7.9, 1 H). 6.5 1 (d, 7 = 7.9, 1 H), 5.38 (s, I H), 
4.08 (bs, 1 H), 2.00 (s, 3 H). 1.33 (s, 6 H); «C NMR (100 MHz, CDCI 3 ) 145.4. 144.5 (dd, 
7=230, 16), 1 39.3 (dd, 7 = 256, 33). 130.7 (d,7 = 17.2). 129.0. 128.6. 125.7. 123.8. 121.1, 
113.8. 113.1, 112.6,52.7,32.1. 18.7. 



EXAMPLE 197 

5,8-Difluoro-l .2-<lihvdro-6-f3.nirrnphenvlV2.2 4.tri m e thvlQuinnline (Compound 107 , 
15 structure 83 of Ssfcgme, XXI. where R'=R3-5 =R 7 =R 9 =H . R^nitm R6=R8— fl Mftf¥ ^ ^ 
compound was prepared by the same procedure as described in the synthesis of Compound 
291 (EXAMPLE 191 ) from 4-bromo-2,5-difluoroaniline (32 mg, 0. 13 mmol) and 3- 
nitrobenzencboronic acid (167 mg, 1.0 mmol) to afford 3 mg (10%) of Compound 297 as a 
colorless oil. Data for Compound 297: *H NMR (400 MHz. CDCI3) 8.33 (t, 7 = 1 .6, 1 H). 
8.14 (dd. 7=8.0, 1.6. 1 H), 7.78(d.7=8.0, 1 H), 7.57 (t, 7 = 8.0, I H), 6.94 (dd, 7 = 10.8. 
6.3,1 H).5.37(s. 1 H),4.16(bs. 1 H). 2.17 (dd, 7 = 7.0, 1.3. 3 H), 1.34(s,6H). 



EXAMPLE 198 

3,4-Dieth Y l-8-f)uorO-1 2-dihvdro-2.methvl-6-f3.nitmn h envn Q uinolin < > fComp m.nri 20fr 

25 strucmre 83 of Scheme XXI. where Ri=R3-7 =H R 2= nnm R8 =f i uortv R 9 =TT1Pthvl) A 
mixture of 2-fluoro-4-(3-nitrophenyl)aniline (100 mg, 0.43 mmol). iodine (10 mg. 0.039 
mmol) and 2-butanone (5 mL) was heated at 100 °C in a sealed tube for 16 h. Removal of 
solvent and chromatography of the crude mixture on a silica gel column afforded 4 mg (3%) 
of Compound 298 as a yellow oil. Data for Compound 298: *H NMR (400 MHz, CDCI3) 

30 8.33 (t, 7 = 2.0. 1 H). 8.10 (dd. 7= 7.8, 2.0. 1 H). 7.81 (d, 7 = 7.8, 1 H), 7.54 (t, 7 = 7.8. 1 
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H),7.14(s, 1 H), 7.12 (d, J= 11.0, 1 H),5.30(s, 1 H),3.96(bs, 1 H), 2.47 (q, / = 7.5, 2 H), 
1 .57 (q, J = 7.5, 2 H), 1 .31 (s, 3 H), 1 .21 (t, / = 7.5, 3 H), 0.95 (t, J = 7.5, 3 H). 

EXAMPLE 199 

5 6-f3-Bromophenvn-1.2-dihvdro-2^.4 -trimethvlQuinoline (Compound 299. structure 4 of 
Scheme II. where R*= 3-bromophenvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (100 
mg, 0.32 mmol) and 1,3-dibromobenzene (0.20 mL, 1.60 mmol). The crude product was 
purified by prep TLC (5 x 20 cm, 250mm, 25% EtOAc:hexane) to afford 2.3 mg (2%) of 
10 Compound 299 as a white solid. Data for compound 299: Rf=0.43 (silica gel, 25% 
EtOAc:hexane); *H NMR (400 MHz, acetone-d6) 7.72(s, 1 H), 7.56 (d, J = 8.5, 1 H), 
7.38(d, J - 8.5, 1 H). 7.37 (m, 2 H), 7.24 (d, J = 8.5, 1 H), 6.58 (d, J = 8,5, 1 H), 5.39 (br m, 
2 H), 2.04 (s, 3 H), 1 .29 (s, 6 H). 

15 EXAMPLE 200 

l^-Dihvdro-2.2.4-trimethvl-6-f5-nitro-2-thienvnquinoline ( Compound 300. structure 4 of 
Scheme II. where R* = S-nitro-2-thienvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.16 mmol) and 2-bromo-5-nitrothiophene (0.16 g, 0.79 mmol). The crude product was 
20 purified by prep TLC (20 x 20cm. 1000mm, 25% EtOAc:hexane) to afford SO mg (81 %) of 
Compound 300 as a purple solid. Data for compound 300: Rf=0.40 (silica gel, 25% 
EtOAc:hex); lH NMR (400 MHz, CDCI3) 7.85 (d, J - 4.3, 1 H), 7.27 (m, 2 H), 7.04 (d, J 
= 4.3. 1 H), 6.43 (d. J = 8.5. 1 H), 5.38 (brs. 1 H), 4.13 (brs, 1 H), 2.03 (s, 3 H), 1.32 (s, 6 
H). 

25 

EXAMPLE 20? 

l^-Dihvdro-6-f2.4.S-trifluorophenvn-2.2.4-trimethvlouinoline f Compound 301. structure 4 
of Scheme II. where R>= 2.4.5-trifluorophenvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
30 mg, 0. 1 6 mmol) and 2,4,5-trifluorobromobenzene (0. 1 0 mL, 0.79 mmol). The crude 

product was purified by prep TLC (5 x 20cm, 250mm, 25% EtOAc:hexane) to afford 15 mg 
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(31%) of Compound 301 as a yellow oil. Data for compound 301: Rf=0.40 (silica gel, 25% 
EtOAcrhex); NMR (400 MHz, CDC1 3 ) 7.21 (m, 1 H), 7.18 (s, 1 H). 7.13 (d. J = 8.5, 1 
H). 6.96 (m, 1 H), 6.47 (d.7= 8.5, 1 H). 5.34 (s, 1 H). 3.83 (brs, 1 H), 2.01 (s, 3 H). 1.31 (s, 
6H). 

5 

EXAMPLE 202 

6-(3-Bromo-5-fluorophenyl) - 1 .2-dihvdro-2.2.4-trimethvlquinoline fCompou^ H ■Ul% t 
structure 4 nf.^eme II. whe re RU 3-bromo-5-fluoronhenvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
10 mg, 0. 1 6 mmol) and 1 .3-dibromc-5-fluorobenzene (0.20 mL, 1 .60 mmol). The crude 

product was purified by prep TLC (20 x 20cm, 500mm, 25% EtOAcrhexane) to afford 20 
mg (36%) of Compound 302 as a colorless oil. Data for compound 302: Rf=0.40 (silica 
gel, 25% EtOAc:hex); *H NMR(400 MHz, CDCI3) 7.44 (s, 1 H). 7.21 to 7.09 (m, 4 H), 
6.46 (d, J = 8.5, 1 H), 5.35 (s, 1 H), 3.80 (brs, 1H). 2.04 (s, 3 H), 1 .30 (s. 6 H). 

15 

EXAMPLE 203 

6-(5-CarbQx,aldehyde-3-thienvl).l .2-dihvdro-2.2 4-trimethvlquinoline rCnmpnnnri aiM , 
Structure 4 of Scheme fT where R 1= ^ -thienvl-5-carboxaldehvH^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
20 mg, 0. 16 mmol) and 4-bromo-2-thiophenecarboxaldehyde (0.1 5 g, 0.79 mmol). The crude 
product was purified by prep TLC (20 x 20cm, 1000mm, 25% EtOAc:hexane) to afford 3 1 
mg (70%) of Compound 303 as a yellow oil. Data for compound 303: Rf=0.44 (silica gel, 
25% EtOAc:hex); lH NMR(400 MHz, CDCI3) 9.95 (s, 1 H). 7.96 (s, 1 H). 7.66 (s, 1 H), 
7.25 (s, 1 H), 7.22 (d, J = 3.8. 1 H), 6.47 (d. / = 8.5, 1 H), 5.37 (s, 1 H), 3.84 (brs, 1 H), 2.04 
25 (s.3H), 1.31 (s,6H). 

EXAMPLE 204 

l t 2-DihYdro-2,2 , 4 . 7-tetramethvl-6-(3-nitroDhenvnouinoline cComnn u nd 304. structm* ta ? f 
frhffn* XXI. where R 1=r3-5 = r6 sR 8-9 =H R 7 =mftthv n 

30 4-AminO-2-methvl-3'-nitrohinhenvl ^structure 8 2 of Scheme XXI. where R 1=r3- 
5=R6=r8 =H R^j^ p7 =mf >t, Y . > 

This compound was made according to the Genera] 
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Method 14 (EXAMPLE 191) from 3-nitrobenzene boronic acid (673*2 mg, 3.82 mmol) and 
4-bromo-3-methylaniline (710*2 mg, 3.82 mmol) to afford 540 mg (62%) of 4-amino-2- 
methyl-3-nitrobiphenyl (structure 82 of Scheme XXI, where R 1 =R 3 - 5 =R6=R8 = H t 
R 2 =nitro, R 7 =methyl). Data for 4-amino-2-methyI-3'-nitrobiphenyl: NMR (400 MHz, 
5 acetone-d6) 8.13 (dd, 7 = 7.5, 1.1, lH),8.09(dd,7 = 3.9, 1.8, 1H), 7.73 (ddd, 7 = 7.7, 1.6, 
1.4, 1H), 7.66 (dd, 7 = 8.0, 7.8, 1H), 6.99 (d, 7 = 8.0, 1H), 6.60 (m, 1H), 4.73 (br s, 1H), 
2.18(s, 3H). 

L2«Dihvdro-2.2.4,7-tetramethvl-6>(3-nitrophenvl)quinoline (Compound 304. structure 83 of 
10 Scheme XXI. where R 1 =r3-5=r6 = r8-9 = h. R2=nitro. R 7 =methvn . This compound was 
prepared according to General Method 8 (EXAMPLE 138) from 540 mg of 4-amino-2- 
methyl-3-nitrobiphenyL Approximately 10% of the reaction mixture was worked up and 
purified to afford 1 .5 mg of Compound 304. Data for Compound 304: *H NMR (400 
MHz, acetone-d6) 8. 1 3 (m, 2 H), 7.76 (dd, 7 = 8.9, 1 .2, 1 H), 7.69 (t, 7 = 1 5.9, 8.0, 1 H), 
15 6.93 (s, 1 H), 6.43 (s, 1 H), 5.32 (s, 1 H), 2.14 (s, 3 H), 1.95 (s, 3 H), 1.27 (s, 6 H). 

EXAMPLE 205 

6-(5-Huoro-2-methoxv-3-nitrophenvn- 1 -2^ihvdro-2.2.4-trimethvlq uinoline (Compound 
305. structure 4 of Scheme II. where R 1 ^ 5-fluoro-2-methoxv-3-nttrophenvn 

20 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg, 0.19 mmol) and 2-bromo-4-fluoro-6-nitroanisole (37 mg, 0.15 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 10:1 ) to afford 5 mg 
(8%) of Compound 305 as a yellow oil. Data for compound 305: *H NMR (400 MHz, 
CDCI3) 7.34 (dd, 7 = 7.3.3.3, 1H), 7.25 (m, 3H), 7.21 (dd, 7= 8.1, 2.0, 1H), 6.50 (d, 7 = 

25 8.3, 1H). 5.37 (s, 1H), 3.89 (s, 1H), 3.55 (s, 3H), 2.01 (d, 7 = 1 .4, 1H), 1 .33 (s, 6H). 

EXAMPLES 

6^3<:hloix>-2-methoxvDhenvn-l^Hlihvdro-2.2.4-trimethvlauinoline (Compound 306. 

stryptPre 4 pf Scheme n, where R 1= tahlor^Z-mcthmphsnYl) 

30 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg, 0.19 mmol) and 2-bromo-6-chloroanisole (33 mg, 0.15 mmol). The crude product was 
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purified by silica gel chromatography (EtOAc/hexane, 10:1) to afford 6 mg (8%) of . 
Compound 306 as a yellow oil. Data for compound 306: J H NMR (400 MHz, CDCI3) 
7.30 (m. 2H), 7.20 (m, 2H), 7.05 (t, J = 8.0. 1H), 6.51 (d, J = 8.3, 1H), 5.34 (s, 1H), 3.75 (s, 
1H). 3.52 (s. 3H), 2.01 (s. 3H), 1.34 (s, 6H). 

5 

EXAMPLE 207 

1.2-Dihvdro-2.2.4-trifneth vl-6-f2.3.4-trifluoroohenvnquinoline (Compound 307. structure 4 
Of Scheme II wh r r e Rl = 2.3.4-trifluorophenvtt 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
10 mg, 0. 1 9 mmol) and 1 -bromo-2,3,4-trifluorobenzene (0. 1 1 mL, 0.93 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 10:1) to afford 30 mg 
(53%) of Compound 307 as white crystals. Data for compound 307: *H NMR (400 MHz, 
acetone-d6) 7.28 (m, 1H), 7.20 (m, 2H), 7.13 (dt,7 = 8.2, 1.9, 1H), 6.58 (d, J = 8.3, 1H), 
5.43 (br s, 1 H), 5.39 (s, 1 H), 2.00 (d, J = 1 .3, 3H), 1 .30 (s, 6H). 

15 

EXAMPLE 208 

6-f 3-BromO-2-methvlphenvn- 1 .2-dihvdro-2. 2.4.trirnefhv1auinoliiie f Compound 308 
Structure 4 of Scheme II. wher e R 1 = 3-hmmo-2-methvlpr.envn 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
20 mg, 0. 1 6 mmol) and 2,6-dibromotoluene (0. 1 6 g, 0.64 mmol) . The crude product was 
purified by silica gel chromatography (EtOAc/hexane, 10:1) to afford 27 mg (50%) of 
Compound 308 as a colorless glass. Data for compound 308: J H NMR (400 MHz, CDCI3) 
7.49 (d, J = 8.3. 1H), 7.17 (d, J = 6.9. 1H), 7.04 (t. J = 7.7, 1H), 6.95 (d, J = 1.9. 1H). 6.89 
(dd, 7 = 8.0, 1.9. lH).6.46(d,7 = 8.0, lH),5.35(s. 1H). 3.77 (brs. 1H), 1.97 (d,7= 1.2, 
25 3H), 1.32 (s,6H). 

EXAMPLE 209 

7^|oro-1.2-dihv(lro-2.2.4-trimethvl-6-f3.nitronhenvnauinoline ( C ompound 309. struct,.™ 
83 of Scheme XXI. wherr R 1^3-5^^8-9^. R^itm. R7 sc hlnm'> 
30 2-QHoro-4-amino-3-nitrobinhenvl cstnicnire 82 of Scheme X X I. where r1=r3-5 =R 7-8 sH 
R^nitrp. Rftgchloro,). This compound was prepared by General Method 14 (EXAMPLE 
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191) from 3-nitrobenzeneboronic acid (0.2S g, l.S mmol), 4-bromo-3-chloroaniline (0.21 g, 
1.0 mmol), and (PPh3)4Pd (35 mg, 0.030 mmol) to afford 0.08 g (32%) of 2-chloro~4- 
amino-3'-nitrobiphenyl as an orange solid. Data for 2-chloro-4-amino-3'-nitrobiphenyl: *H 
NMR (400 MHz, acetone-d6) 8.29 (app t, 7 = 2.0, 1H), 8.18 (dl, 7 = 9.0, 1.2, 1H), 7.76 (dd, 
5 7=9.0, 1.2, 1H), 7.56 (t, 7 = 8.0, 1H), 7.14 (d,7 = 8.2, 1H), 6.82 (d,7 = 2.2, 1H), 6.65 (dd. 7 
= 8.2, 2.2. 1H). 3.86 (br s, 2H). 

7- Chloro.l.2-dihvdro-2.2.4-trimethvl-6-f3-nitrophenvl)ouinoline fCompound 309. structure 
83 of Scheme XXI. where R 1 =r3-6 = r8-9 = h. R^nitro. R7=chlorol This compound was 

10 prepared by General Method 8 (EXAMPLE 138) from 2-chloro-4-amino-3'-nitrobiphenyl 
(0.08 g, 0.3 mmol) to afford 15 mg (15%) of Compound 309 as an orange solid, in addition 
to 2 mg (2%) of Compound 310 (EXAMPLE 210) as an orange solid. The structures of 
Compounds 309 and 310 were secured by n.O.e. experiments. Data for Compound 309: 
*H NMR (400 MHz, acetone-d6) 8.77 (t, 7 = 2.0, 1H), 8.21 (dt, 7 = 9.0, 1.2, 1H), 7.88 (dd, 

15 7 = 6.6, 1.6, 1H), 7.71 (t, 7 = 7.9, 1H), 7.10 (s, 1H), 6.67 (s, 1H), 5.43 (s, 1H), 1.99 (s, 3H), 
1.32 (s.6H). 

EXAMPLE 210 

5-Chloro-1.2^ihvdro-2.2.4-trimethvl-6-f3-nitrophenvnquinoline fCompound 31 0. structure 
20 83 of Scheme XXI. where R 1 =r3-5 = r7-9 = h. R2 =n itrp. R^hlorol 

This compound (2 mg, 2%) was obtained along with Compound 309 (EXAMPLE 209) as 
described above. Data for Compound 310: *H NMR (400 MHz, acetone-d 0 ) 8.21 (d, J - 
1.4, lH),8.20(m, 1H),7.81 (dt, 7 = 8.8, 1.4, lH),7.70(m, 1H),7.01 (d, 7=8.1, 1H),6.71 
(d,7=8.1, 1H), 5.74 (brs, 1H), 5.55 (d,7= 1.3, 1H). 2.31 (d,7= 1.3, 3H), 1.28 (s,6H). 

25 

EXAMPLE. 211 

8- ^loro-1.2-dihvdro-2.2.4-trimethvl-6-f3-nitroDhenvnquinoline iCompound 311. structure 
83 of Scheme XXI. where r1=r3-7 =R 9 =H . R2=nitro. R8=chlorol 
3-Chlortv4-amino-3'-nitrobirjhenvl < structure 82 of Scheme XXI. where R^=r3-7 =H . 

30 R^itro. RSschloro) . This compound was prepared by General Method 14 (EXAMPLE 
191) from 3-nitrobenzeneboronic acid (0.25 g. 1.5 mmol), 4-bromo-2-chioroaniline (0.21 g. 
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1 .0 mmol), and (PPh3MPd (35 mg, 0.030 mmol) to afford a crude material which was used 
directly in the next step. 

S-Chloro-1.2-dihvdro-2.2.4-trimethvl-6-r3-nitmphenvnQuinoli n e (Comp oun d 311. structure 
5 S3 of Scheme XXI. where R 1=r3-7 =r 9 =h R 2 snitro r^h^ This compound was 
prepared by General Method 8 (EXAMPLE 138) from the crude biphenyl amine obtained 
above to afford 2 mg (1%) of Compound 311 as an orange solid. Data for Compound 311: 
X H NMR (400 MHz, acetone-d6) 8.48 (d, 7 = 2.0, 1H), 8. 1 1 (dd, 7 = 8.0, 2.0, 1H), 8.04 
(dd, 7 = 6.6, 1.6, 1H), 7.67 (t, 7 = 8.0, 1H), 7.55 (d, 7 = 2.0, 1H), 7.40 (d. 7 = 2.0, 1H), 5.43 
10 (s, 1 H), 1 .99 (s, 3H), 1 .29 (s, 6H). 

EXAMPLE 212 

3-EthYl-1.2-dihV(lro-7,^.4-trimethvl-6-f3-nitronhf ;nvlkiuinoline (Comnonnrf 312. structure 
83 of Scheme vyy ™^re r1 = r3-7 =r 9 =H , R2 =nitm pS^hvU 

15 4-Amino-3-ethvl-3 , -nitrohinhenvl (struct ure 82 of Scheme XXI. where R l=R3-7 = fj 

R^itro, R8=ethyl). This compound was prepared by General Method 14 (EXAMPLE 
191) from 3-nitrobenzeneboronic acid (0.47 g, 2.8 mmol), 4-bromo-2-ethylaniline (432 mg, 
2.16 mmol). and (PPh3HPd (75 mg, 0.065 mmol) to afford 139 mg (20%) of 4-amino-3- 
ethyl-3'-nitrobiphenyl. Data for 4-amino-3-ethyl-3'-nitrobiphenyI: *H NMR (400 MHz, 

»0 acetone-d6) 8.38 (t,7 = 2.I, 1H), 8.08 (m, 1H), 8.00 (m, 1H), 7.66 (t.7 = 8.0. 1H), 7.45 (d, 
7=2.3, 1H). 7.39 (dd, 7=8.3,2.3, 1H), 6.83 (d,7= 8.3, lH),4.68(brs,2H). 

8-Chloro-|,2-dihvdn>? 2.4-trimethvl-6-(3-nitronh e nv n au inolin e rromtx>und 31 1 am^ 
8? Of Scheme XXI, where R^r3-7 =R 9 = h , R^nitro. RS^hlomV This compound was 
5 prepared by General Method 8 (EXAMPLE 138) from the crude biphenyl amine obtained 
above to afford 2 mg (1 %) of Compound 311 as an orange solid. Data for Compound 311: 
*H NMR (400 MHz, acetone-d6) 8.38 (t, 7 = 2.1, 1H). 8.06 (m. 2H), 7.66 (t, 7 = 8.0, 1H). 
7.34 (m. 1H). 5.44 (s, 1H), 4.88 (br s. 1H), 2.60 (q. 7 = 7.5, 2H). 2.08 (s, 3H), 1 .34 (s, 6H). 
1.23 (t, 7 = 7.5, 3H). 



WO 96/19458 



PCT/US95/16096 



216 

EXAMPLE 21ft 

9^hloro-h2^ihvdro-2^^ (Compound 313. structure 

88 of Scheme XXIII where R 1-2= R 4-^ R 9 =H . B^EgaDglttL R 3 =chloro^ 
2-Amino-6-chloro-3,4-benzocoumarin (structure 87 of Scheme XXIII, where R'-^R 4 * 
5 6=H t R3=chloro, an intermediate from EXAMPLE 109) (100 mg, 0.407 tnmol) and 1,1- 
dimethyl propargyl acetate (52 mg, 0.41 mmol) were dissolved in THF (5 mL) and treated 
with triethylamine (57 }iL, 0.41 mmol). The resulting solution was treated with CuCI (20 
mg, 0.20 mmol). The reaction mixture was heated at relux for 16 h. The reaction was 
quenched with 1 % (v/v) HC1 (2 mL) and diluted with EtOAc (20 mL). The mixture was 

10 poured into a separatory funnel and the aqueous layer was extracted with EtOAc (2 x 20 
mL). The combined organics were washed with brine ( I x 20 mL), dried (Na2S04), 
filtered, and concentrated onto Celite. The material was purified by flash chromatography 
on silica gel (50 g) using 15% EtOAc:hexanes as eluent to afford 50 mg of the dimethyl 
propargyl amine intermediate. This material was dissolved in THF and treated with CuCI (2 

15 mg, 0.02 mmol ) and heated at reflux for 16 h. The reaction was quenched with 1 % (v/v) 
HC1 (2 mL) and diluted with EtOAc and water. The reaction mixture was poured into a 
separatory funnel and the aqueous was extracted with EtOAc (2 x 20 mL). The combined 
organics were washed with brine (15 mL), dried (Na2S04), filtered, and concentrated onto 
Celite. The material was purified by flash chromatography on silica gel (20 g) using 15% 

20 EtOAc:hexanes to afford 30 mg (24%) of Compound 313 as a yellow solid. Data for 

Compound 313: *H NMR (400 MHz, acetone-d6) 8.07 (d, 7 = 2.4, 1 H), 7.99 (d, 7 = 8.7, 
1H). 7.91 (d,7 = 10.4, 1H). 7.38 (dd,7 = 8.6, 2.4, 1H), 7.26 (d, 7 = 8.7. 1H), 7.10 (d, 7 = 8.5, 
1H), 6.04 (br s,lH), 5.74 (dd, 7= 10.4, 1.4, 1H), 1.36 (s, 6H). 

25 EXAMPLE 214 

L2>Dihvdro-9-methoxv-2.2.4-trimethvl-5-coumarinor3.4-/lQuinoline (Compound 314. 
Structure 41 pf SgfaHPS Xli whgrp R ] =H, R 2 =metfroxY) 

2.5-Dimethoxvphenvlboronic acid (structure 37 of Scheme XL where R ] =H. R2=methoxvV 
This compound was prepared in a manner similar to that of 5-fluoro-2- 
30 methoxyphenylboronic acid (EXAMPLE 107) from 1 -bromo-2,5-dimethoxybenzene (2.00 
mL, 13.3 mmol), n-BuLi (2.5 M in hexanes; 5.34 mL, 13.3 mmol), and trimethylborate (4.5 
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10 



15 



20 



mL, 40 mmol) to afford 2.43 g (99%) of 2,5-dimethoxyphenylboronic acid which was used 
without further purification. 

Methyl (2'.5'-dimethoxv-4.nitro-2-hinhenvlr a rhnvY| aT< . ) This compound was prepared in a 
manner similar to that of methyl 5 , -fluoro-2 -methoxy-4-nitro-2-biphenylcarboxylate 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (2.46 g, 9.46 mmol). (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2,5-dimethoxyphenylboronic acid (2.42 g, 13.3 mmol) to afford 
2.08 g (69%) of methyl (2 , ,5 , -dimethoxy^-nitro-2-biphenylcarboxylate) as a white solid. 
Data for methyl (2 , ,5 -dimethoxy-4-nitro-2-biphenylcarboxylate): *H NMR (400 MHz, 
CDCI3) 8.70(d.7=2.4. 1 H), 8.37 (dd, 7 - 8.4, 2.5, 1H), 7.52 (d,7 = 8.5, 1 H). 6.92 (dd, 7 = 
8.8, 3.0, 1H), 6.84 (m, 1H), 3.82 (s, 3H), 3.75 (s. 3H), 3.67 (s, 3H). 

? , 1 5 , -Pimethoxv^-nitro-2-hiphenvlcarho X yijc ^ This compound was prepared in a 
manner similar to that of S'-nuo^'-methoxy^nit^-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl 2 , ,5 , -dimethoxy-4-nitro-2-biphenylcarboxylate (2.07 g) to 
afford 1 .93 g (99%) of 2^ I -dimethoxy^-nitro-2-biphenylcarboxylic acid as a white solid. 
Data for 2 , ,5 , -dimethoxy-4-nitro-2-biphenylcarboxylic acid: *H NMR (400 MHz, acetone- 
d6) 8.64 (d, 7 = 2.5. 1H), 8.43 (dd, 7 = 8.4, 2.6, 1H). 7.67 (d, 7=8.5, 1H), 6.94 (m. 2H), 
3.80 (s,3H), 3.68 (s.3H). 



6-MethoxY-2 . -nitro-3.4-benzocoum^rin . This compound was prepared in a manner similar 
to that of 6-fiuoro-2-nitro-3.4-benzocoumarin (EXAMPLE 107) from 2',5-dimethoxy-4- 
nitro-2-biphenylcarboxylic acid (1.93 g, 6.36 mmol), SOCI 2 (0.47 mL, 6.4 mmol). and 
A1CJ 3 (0.67 g. 5.0 mmol) to afford 1.71 g (99%) of 6-methoxy-2-nitro-3.4-benzocoumarin 
25 as an orange powder. Data for 6-meuioxy-2-nitro-3.4-benzocoumarin: *H NMR (400 
MHz. acetone-d 6 ) 9.04 (d. 7 = 2.4. 1H). 8.74 (d. 7= 8.9, 1H), 8.69 (dd, 7 = 8.9, 2.4, 1H), 
7.92 (d. 7= 2.9, 1H), 7.41 (d, 7 = 9.0, 1H), 7.30 (dd, 7= 9.0, 2.9. 1H), 3.97 (s, 3H). 

2-Aminp-6-lPethoxY-3.4-benzocoumarin (atn^ m 40 of gcherng xi. where r!=h , 
30 R 2 =methoxv j. This compound was prepared in a manner similar to that of 2-amino-6- 
fluoro-3.4-benzocoumarin (EXAMPLE 107) from 6-methoxy-2-nitro-3.4-benzoc umarin 
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(1.71 g, 6.3 mmol) to afford 1.27 g (80%) of 2-amino-6-methoxy-3,4-benzocoumarin as a 
white solid. Data for 2-amino-6-methoxy-3,4-benzocoumarin: *H NMR (400 MHz, 
acetone-d6) 8.10 (d, J = 8.7, 1H), 7.60 (d, J = 2.8, 1H), 7.55 (d, J = 2.5, 1H), 7.25 (m, 2H), 
6.99 (dd, J = 8.7, 2.8, 1H), 3.90 (s, 3H). 

5 

1 .2-Dihvdro-9-meth ox v-2.2.4-trimeth vl-5-coumarinor3.4-rlQuinoline ( Compound 314. 
structure 41 of Scheme XI. where R*=H_ R^methoxvl This compound was prepared in a 
manner similar to that of Compound 207 from 2-amino-6-methoxy-3,4-benzocoumarin 
(1 .27 g, 5.0 mmol) to afford 0.25 g (15%) of Compound 314 as a yellow solid. Data for 
10 Compound314: *H NMR (400 MHz, CDCI3) 7.73 (d, 7= 8.6, 1H), 7.35 (d,/= 2.8, 1H), 
7.23 (d, J = 8.9, 1H). 7.00 (d, J = 8.6, 1H), 6.92 (dd, J = 8.9, 2.8, 1H), 5.57 (s, 1H), 4.29 (br 
s, 1 H), 3.88 (s, 3H), 2. 1 1 (d, J - 1 . 1 , 3H), 1 .33 (s. 6H). 

EXAMPLE 215 

15 9-Fluoro-l .2-dihvdro-2.2.4.1 1 -tetramethvl-5-coumarinor3.4-flQuinoline (Compound 315. 
stmcture 88 of Scheme XXIV. where R 1 -2 =R 4 =R 6 =H , R 3 g fl uoro . R5«R7^9, m emvn 
Methvl 2'-fluoro-5'-methoxv-6-methvl-4-nitro-2-biphenvlcarboxvlate (structure 92 of 
Scheme XXIV. where Rl-2=R 4 =R 6 =H. R 3 =f1uoro. R5=methvn . This compound was 
prepared in a manner similar to that of methyl 5'-fluoro-2'-methoxy-4-nitro-2- 

20 biphenylcarboxylate (EXAMPLE 107) from methyl 2-bromo-3-methyl-5-nitrobenzoate 

(1.73 g, 6.31 mmol), (PPh3)4Pd (0.22 g, 0.19 mmol), and 5-fluoro-2-methoxyphenylboronic 
acid (EXAMPLE 107) (1.50 g, 8.8 mmol) to afford 0.77 g (38%) of methyl 2'-fluoro-5'- 
methoxy-6-methyl-4-nitro-2-biphenylcanboxylate. Data for 2'-fluoro-5'-methoxy-6-methyl- 
4-nitro-2-biphenylcarboxylate: 8.61 (d, J = 2.3, 1H), 8.27 (d, J = 2.4, 1H), 7.09 (m, 1H), 

25 6.91 (dd, J = 9.0, 4.3, 1H), 6.73 (dd, J = 8.2. 3.0, 1H), 3.70 (s, 3H), 3.69 (s, 3H), 2.19 (s, 
3H). 

2'-Fluoro-S , -methoxv-4-nitro-2-biphenvlcarboxvlicacid. This compound was prepared in a 
manner similar to that of 5'-fluoro-2'-methoxy-4-nitro-2-biphenylcarboxylic acid 
30 (EXAMPLE 107) from methyl 2 , -fluoro-5'-memoxy-6-methyl-4-nitro-2-biphenylcarboxylate 
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(0.77 g) t afford 0.73 g (99%) of 2 , -fluoro-5 , -methoxy^.nit ro -2-biphenylcart)oxylic acid as 
a white solid, which was used in the next step without further purfication. 

<^FIuoro-4-rnetrivl-2-nitro-3.4-benzocQijrnarin This compound was prepared in a manner 
5 similar to that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 1 07) from 2 , -fluo^o-5•- 
methoxy-4-nitro-2-biphenylcarboxylic acid (0.73 g. 2.4 mmol), SOCI2 (0.18 mL, 2.4 
mmol), and AICI3 (0.32 g, 2.4 mmol) to afford 0.63 g (95%) of 6-fluoro-4-methyl-2-nitro- 
3,4-benzocoumarin as an orange powder. Data for 6-fluoro-4-methyl-2-nitro-3,4- 
benzocoumarin: *H NMR (400 MHz, acetone-d6) 8.99 (d, J - 2.5, 1 H), 8.63 (d, J = 2.5, 
10 1H), 8.29 (dd. J = 10.9, 2.4. 1H), 7.53 (m, 2H), 3. 14 (s, 3H). 

2-Am»no-6-fluoro-4-methvl-3.4-henzocoumarin f structure 87 of Scheme VYIV. where R 1- 
2 =fi 4 =R6 = ^ i R 3 =nuoro, R 5 =rnethyl}. This compound was prepared in a manner similar to 
that of 2-amino-6-fluoro-3,4-benzocoumarin (EXAMPLE 107) from 6-fluoro-4-methyI-2- 
15 nitro-3,4-benzocoumarin (0.61 g) to afford 0.54 g (99%) of 2-amino-6-fluoro-4-methyl-3,4- 
benzocoumarin as a white solid, which was used in the next step without further 
purification. 

9-Fluoro-l,2-dihYdro-2.2.4.1 l-tetramethvl-S^ U m a rinor3.4-fl n i,i n oline fCnmnonnrf V * 
structure 88 of Scheme XXIV. where. Rl-2 =R 4 =R 6 =H K^uoto. R5 g R7-9 ism< , thY , ) 
20 This compound was prepared in a manner similar to that of Compound 207 from 2-amino-6- 
fluoro-4-methyl-3,4-benzocoumarin (0.54 g) to afford 0.29 g (40%) of Compound 315 as a 
yellow solid. Data for Compound 315: *H NMR (400 MHz, acetone-d6) 7.87 (dd, 7 = 
1 1.4, 2.9, 1H). 7.32 (dd, J = 9.0, 5.1, 1H). 7.28 (m. 1H). 7.02 (s. 1H), 5.52 (d, / = 1.2. 1H). 
2.76 (s. 3H), 2.01 (s, 3H), 1.30 (s, 6H). 

25 

EXAMPLE 216 

l,2-DihYdro-2,2.4,9-retramethvl-5^0Umarin 0 r3.4-/lq,.in o line rComnniind 316. stn.cn.re 41 

of Scheme XI. where R 1=H B2=mg|hjfl) 

2-MethoxY-S-methvlphenvIboronic acid (structure 37 of Scheme YT where R 1=H 
30 R 2 =methyl) J This compound was prepared in a manner similar to that of 5-fluoro-2- 

methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-4-methylanisole (2.00 g, 9.94 
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mmol), n-BuLi (2.5 M in hexanes; 4.00 mL, 10 mmol), and trimethylborate (3.4 mL, 30 
mmol) to afford 1 .60 g (96%) of 2-methoxy-5-methylphenylboronic acid which was used 
without further purification. 

5 Methvl 2 , >methoxv-5 , -methvl-4-nitro-2-biphenvlcarboxvlate . This compound was prepared 
in a manner similar to that of methyl 5-fluoro-2 *-methoxy-4-nitro-2-biphenylcarboxylate 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (1.80 g, 6.92 mmol), (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2-methoxy-5-methylphenylboronic acid (1.58 g, 9.51 mmol) to 
afford 2.03 g (98%) of methyl 2 , -methoxy-5 , -methyl-4-nitro-2-bipheny Icarboxylate as a 
10 white solid. Data for methyl (2 , -methoxy-5 , -methyl-4-nitro-2-biphenylcarboxylate) : *H 
NMR(400MHz,CDCl3) 8.69 (d, 7= 2.5, 1H), 8.36 (dd, 7 = 8.4, 2.5, 1H),7.51 (d, 7 = 8.5, 
1H), 7.20 (m, 1H), 7.07 (d, 7 = 2.1. 1H), 6.81 (d, 7 = 8.4, 1H), 3.75 (s, 3H), 3.69 (s, 3H), 
2.35 (s, 3H). 

15 2 , -Methoxv-5 , -methvl"4-nitro-2-biphenvlcarboxvlic acid . This compound was prepared in a 
manner similar to that of 5 , -fluoro-2 , -methoxy-4-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl 2 -methoxy-5 , -methyl-4-nitro-2-biphenylcarboxylate (2.02 g) 
to afford 1.93 g (99%) of 2 , -meAoxy-5*-methyl-4-nitnv2-biphenylcarboxylic acid as a white 
solid. Data for 2-methoxy-5-methyl-4-nitro-2-biphenylcart>oxylic acid: *H NMR (400 

20 MHz, acetone-d6) 8.63 (d,7 = 2.5, 1H), 8.42 (dd, 7 = 8.5, 2.5, 1H),7.63 (d,7=8.5, 1H), 
7.19 (m, 1H), 7.14 (d, 7 = 2.2, 1H), 6.93 (d, 7= 8.4, 1H), 3.70 (s, 3H), 2.32 (s, 3H). 

6-Methvl-2-nitro-3.4-benzocoumarin . This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitn>-3,4-benzocoumarin (EXAMPLE 107) from 2-methoxy-5 , -methyl-4- 
25 nitro-2-biphenylcarboxylic acid (1.92 g, 6.68 mmol), SOC12 (0.49 mL, 6.7 mmol), and 

AICI3 (0.89 g, 6.7 mmol) to afford 1.65 g (97%) of 6-methyl-2-nitro-3,4-benzocoumarin as 
an orange powder. Data for 6*methyl-2-nitro-3,4-benzocoumarin: *H NMR (400 MHz, 
acetone-d6) 9.04 (d, 7 = 2.5, 1H), 8.69 (m, 2H), 8.26 (s, 1H), 7.53 (d, 7 = 8.6, 1H), 7.35 (d, 
7 = 8.6. 1H), 2.49 (s.3H). 



30 
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1-3.4- benzocoumann (structure 40 of Scheme XI. where R 1=1 
R^mgtflY l ) . This compound was prepared in a manner similar to that of 2-amino-6-fJuoro- 
3,4-benzocoumarin (EXAMPLE 107) from 6-methyl-2-nitro-3.4-ben2ocoumari„ (1.64 g) to 
afford 1 .40 g (99%) of 2-amino-6-methyl-3,4-ben2ocoumarin as a white solid, which was 
used in the next step without further purification. 



10 



15 



20 



l^-DihYdro-g^^^eTrarnethYl-^oumarinon 4-rlnuinoline frnm r , nd 3 m m ^ S£ A} 
Pf Scheme XI where* »=rf R^methyl) . This compound was prepared in a manner 
similar to that of Compound 207 from 2-amino^methyl-3,4-benzocoumarin (1.40 g) to 
afford 0.738 g (38%) of Compound 316 as a yellow solid. Data for Compound 316: lH 
NMR(400MH Z ,acetone-d 6 ) 7.96 (d, 7 = 8.6, lH).7.89(s. 1H), 7.19 (d, 7 = 8.6, 1H),7.18 
(m. lH).7.14(d, 7=8.4, lH).6.04(brs, 1H),5.51 (s, 1H),2.41 (s, 3H), 1.29 (s.6H). The 
C(4) methyl is obscured by the acetone multiplet. 

EXAMPLE pi 

7-Chloro-l ,2-d|hYdro-2,? 4-trimrthvl-5- g n,, ma ri r ^p 4-/ln.,inn.in„ ( Cjfflaojind »n 
SffUPtUP? 88 Of Scheme YYIV ^ rUi^ P 2-6^r R7-9 =m ^ Y p 
3.Chloro-2-meth9XYphenylhoronir »cid (*tmmr~ on n f Sghemp yYiy y^, pi. 

=H) - This com PO«nd was prepared in a manner similar to that of S-fluoro-2- 
methoxyphenylboronic acid (EXAMPLE 107) from 2-bronio-6-chloroanisole (0.71 g, 3.2 
mmol), „-BuLi (2.5 M in hexanes; 1 .28 mL, 3.2 mmol), and trimethylborate ( 1 .09 mL. 9 6 
mmol) to afford 0.55 g (91%) of 3-chloro-2-methoxyphenylboronic acid which was used 
without further purification. 



25 



30 



Methyl (3^h|oT^?--metl 1 oxY-^nitro-?-biphenYlcarhoxYl i ,te) . This compound was prepared 
in a manner similar to that of methyl (S'-fluoro^memoxy^nitro-^biphenylcarboxylate) 
(EXAMPLE 107) from methyl 2-bromo-5-nitroben2oate (0.58 g, 2.2 mmol). (PPh 3 )4Pd (77 
mg. 0.066 mmol). and 5-chloro-2-methoxyphenylboronic acid (0.54 g, 2.9 mmol) to afford 
245 mg (35%) of methyl (3^hloro-2 -memoxy^nitro.2-bi P henylcarboxylate) as a clear oil. 
Data for niemyl (3^Woio-2'-memoxy^nitio-2-biphenylcarboxylate): lHNMR(400 
MHZ.CDC13) 8.79 (d. 7=2.4. 1H), 8.40 (dd, 7 = 8.4. 2.4, 1H). 7.57 (d. 7= 8.5. 1H). 7.45 
(m, 1H). 7.15 (m. 2H). 3.75 (s, 3H). 3.47 (s. 3H). 
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3 t -Chloro-2 , - methoxv-4-nitro-2-biphenvlcarboxvlicacid. This compound was prepared in a 
manner similar to that of 5 , -fluoro-2 , -methoxy-4-nitro-2-biphenylcart>oxylic acid 
(EXAMPLE 107) from methyl (3 , -chloro-2 , -methoxy-4-nitro-2-biphenylcarboxylate) 
5 (230mg) to afford 0.21 g (99%) of 3 , -chloro-2 , -methoxy-4-nitro-2-biphenylcarboxylic acid 
as a white solid. Data for 3 , -chloro-2 , -methoxy-4-nitro-2-biphenylcarboxylic acid: *H 
NMR (400 MHz, acetone-d6) 8.76 (d f 7 = 2.5, 1H), 8.50 (dd f 7 = 8.4, 2.5, 1H), 7.74 (d, 7 = 
8.5, 1H), 7.51 (dd, 7 = 7.9, 1.8, 1H),7.31 (dd, 7=7.4, 1.8, 1H), 7.24 (t, 7 = 7.9), 3.47 (s, 
3H). 

10 

8-Ch1oro-2-nitro-3.4-benzocoumarin. This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 107) from 3'-chloro-2'-methoxy-4- 
nitro-2-biphenylcarboxylic acid (0.20 g, 0.65 mmol), SCXTI2 (50 mL, 0.69 mmol), and 
AICI3 (85 mg, 0.65 mmol) to afford 0.1 8 g (99%) of 8-chloro-2-nitro-3,4-benzocoumarin as 
15 yellow crystals. Data for 8-chloro-2-nitro-3,4-benzocoumarin: *H NMR (400 MHz, 

acetone-d6) 9.06 (t, 7 = 1 .4, 1 H), 8.74 (s, 2H), 8.45 (dd, 7 = 8.0, 1 .4, 1 H), 7.32 (dd, 7 = 8.0, 
1.2, 1H),7.51 (1,7 = 8.0, 1H). 

2-Amino-8-chloro-3.4-benzocoumarin (structure 87 of Scheme XXIV. where Rl=chloro. 
20 R2~6=H\ This compound was prepared in a manner similar to that of 2-amino-6-fluoro- 
3,4-benzocoumarin (EXAMPLE 107) from 8-chloro-2-nitro-3 f 4-benzocoumarin (0.18 g, 
0.65 mmol) to afford 0.10 g (62%) of 2-amino-8-chloro-3,4-benzocoumarin as a white solid, 
which was used in the next step without further purification. 

25 7-Chloro-l^ ihvdro-2.2.4-trimethvl>5>coumarinor3.4-nQuinoline (Compound 317, 

structure 88 of Scheme XXIV. where Rl =chloro. R2-6=H. R7-9=m e thvn. This compound 
was prepared in a manner similar to that of Compound 207 from 2-amino-9-chloro-3,4- 
benzocoumarin (0.10 g) to afford 24 mg (18%) of Compound 317 as a yellow solid. Data 
for Compound 317: lH NMR (400 MHz, acetone-d6) 8.04 (dd, 7 = 8. 1 , 1 . 1 , 1H), 7.98 (d, 

30 7=8.7, lH),7.48(dd,7 = 9.0, 1.1, 1H), 7.28 (t, 7= 8.8, 1H), 7.23 (d,7 = 8.6, lH),6.24(br 
s, 1H), 5.55 (d, 7= 1.2, 1H), 2.08 (s, 3H), 1.31 (s, 6H). 
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EXAMPLE 218 

g-(3-Fluoroben 2 y|H^jhvdr^^ 

318. structure 32 of Scheme IX. where R = ^. fluorobenzvM 

To a solution of Compound 225 (EXAMPLE 125) (10 mg, 0.03 mmol) in CH 2 Cl2 (5 ml) 
was added triethylsilane (0.05 ml, 0.3 mmol) and trifluoroacetic acid (0.024 ml, 0.3 mmol) 
at rt. The reaction was monitored by TLC and was found to be complete after 15 hours. 
The reaction mixture was quenched with an aqueous 10% NaOH solution (5mL) then 
extracted with EtOAc (10 mL). The organic layer was washed with brine (3x5 mL), dried 
(Na2S04), then concentrated in vacuo to afford a yellow oil. The crude product was 
purified by prep TLC (5 x 20cm, 250mm, 1 : 1 CH 2 Cl 2 :hexane) to afford 1 .0 mg (8%) of 
Compound 318 as a yellow oil. Data for Compound 318: Rf=0.26 (silica gel, 25% 
EtOAcrhex); *H NMR (400 MHz, CDCI 3 ) 7.66 (d, 7 = 8.5. I H), 7.48( d. M 8.5 1 H), 7.23 
(m, 2 H). 7.03 (m. 1 H), 6.89 (m, 3 H), 6.61 (d, J= 8.5, 1 H). 6.10 (m, 1 H), 5.49 (s. 1 H), 
3.98 (brs. 1 H). 3.10 (m. 1 H). 2.73 (m. 1 H). 2.29 (s. 3 H). 1 .29 (s, 3 H), 1.19 (s, 3 H). 

EXAMPLE 210 

(/^-9-Ch1pro-1.2^ihvdrir>^ 

(Compound 319. Structure 47 of Scheme YIV , where rUh p^i^, nS^^y x ^q) 
(/^-9^hlorp-h2^ih Y diTyVhYdr^ 

(Structure 46 of Scheme XTV , where R'=H. R^hlonrt and fi-r5-ohl^ ^ vdroxvnhffnvn . 
l 1 2-dihYdro-5-hYdroXVmethvl-2.2.4-trim < .thv» 1 u i no Hne rstn.rtnre 94 of Scheme yyv, 
where Rl-2 =R 4-6 =H , R3 =rhlnro R 7-9 =TTV > t h Y . } Compound 209 (EXAMPLE 109) (100 
mg. 0.307 mmol) was dissolved in THF, cooled to -40°C, and treated with DIBAL (614 |iL, 
0.614 mmol, 1 M in THF, Aldrich), wanning to -20°C over 30 min. The reaction mixture 
was quenched with NH4CI (sat) (2 mL) and allowed to warm to rt. The reaction mixture 
was poured into a separatory funnel containing EtOAc and water. The aqueous was 
extracted with EtOAc (2 x 20 mL). The combined organics were washed with NaCI (sat) (1 
x 15 mL), dried (Na2S04). filtered, and concentrated onto Celite. The material was 
purified by flash chromatography using 25% EtOAcrhexanes to afford 65 mg of (R^y9. 
chloio-U^hydro-S-hydroxy^^triiTOthyl-S/y^hromenoP.^yiqninoline (structure 46 of 
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Scheme XIV, where r!=H, R2=chloro) and 20 mg of 6-(5-chloro-2-hydroxyphenyl)-1.2- 
dihydro-5-hydroxymethyl-2^,4-trimethylquinoline (structure 94 of Scheme XXV, where 
1*1-2=1*4-6=11, R 3 =chloro. R 7 " 9 =methyl). Data for (/MS>9-chloro-l,2-dihydro-5-hydroxy- 
2,2,4-trimemyl-5//-chromeno[3,4-/]quinoline: >H NMR (400 MHz, acetone-d6) 7.71 (d, J 
5 = 2.4, 1H), 7.55 (d, J = 8.4, 1H), 7. 1 1 (dd, J = 8.5, 2.4, 1H), 6.94 (d, J = 8.4, 1H), 6.84 (d, J 
= 5.9. 1H), 6.78 (d,J = 8.2, 1H),6.01 (d. 7 = 6.0, 1H), 5.56 (bs, 1H), 5.52 (s, 1H), 2.36(s, 
3H), 1.31 (s,3H), 1.18 (s,3H). Datafor6-(5-chloro-2-hydroxyphenyl)-l,2-dihydro-5- 
hydroxymethyl-2.2,4-trimethylquinoline: *H NMR (400 MHz, acetone-d6) 7.18 (dd, J = 
8.5, 3.0, 1H), 7.10 (d, 7 = 2.5. 1H),6.92 (d,/=8.6, 1 H), 6.75 (d, J - 8.0, 1H), 6.63 (d,7 = 
10 8.1, 1H), 5.46 (s. 1H), 5.25 (s, 1H), 4.55 (ABq, J = 1 1.4, 2H), 2.35 (s, 3H), 1.27 (s, 6H). 

(/^-9-Chloro-1.2-dihvdro-S-methoxv-2.2.4-trimethvl-5//-chrornenof3.4-/lauinoline 
(Compound 319. structure 47 of Scheme XTV. where R'=H. R2=chloro. R3=methvl. X=Q). 
(/^-9-chloro-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5H^ (30 

15 mg, 0.092 mmol) was dissolved in methanol (3 mL) and treated with p-toluenesulfonic acid 
(10 mg). After 10 min the reaction was quenched with NaHC03 (2 mL). The resulting 
mixture was diluted with water (2 mL), poured into a separatory funnel, and extracted with 
EtOAc (3 x 20 mL). The combined organics were washed with NaCl(sat) (1 x 20 mL), 
dried (Na2S04), filtered, and concentrated onto Celite. The material was purified by flash 

20 chromatography on silica (20 g) using 10 % EtOAc:hexanes as eluent to afford 20 mg (64%) 
of Compound 319 as an opaque oil. Data for Compound 319: *H NMR (400 MHz, 
acetone-d6) 7.73 (d, J = 2.4, 1 H), 7.56 (d, J = 8.3, 1H), 7.1 7 (dd, J = 8.2. 2.4, 1H), 7.08 (d, J 
= 8.3, 1H), 6.80 (d, J = 8.3, 1H), 6.37 (s, 1H), 5.62 (br S.1H), 5.54 (s, 1H), 3.44 (s, 3H), 2.27 
(2. 3H). 1 .32 (s. 3H). 1 . 17 (s, 3H). 

25 

EXAMPLE 220 

9-Chloro-1.2-dihvdro-2.2.4-trim ethvl-5«-chromenor3.4-r1quinoline (Compound 320. 
structure 93 of Scheme XXV. where r!-2 = r4-6 = h. R3=chloro. R7-9-methvn 
6-(5-Chloro-2-hydroxyphenyl)- 1 ,2-dihydro-5-hydroxymethyl-2^,4-trimethylquinoline 
30 (EXAMPLE 219; structure 94 of Scheme XXV, where r1-2=r4-6 =H , R3=chloro, R 7 ' 9 

=methyl)(20 mg, 0.061 mmol) was dissolved in CH2CI2 and treated with thionyl chloride (5 
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uL, 0.067 mmol) and triethylamine (9 \iL 0.067 mmol). After 2 h the reaction was 
quenched with water and poured into a separatory funnel containing CH2CI2 (20 mL) and 
water (10mL). The aqueous was extracted with CH2CI2 (2 x 20 mL). The combined 
organics were washed with NaCl (sat)(l x 15 mL), dried (Na2S04), filtered and 
concentrated. The resulting benzyl chloride intermediate was dissolved in 1,2- 
dichloroethane (ImL) and treated with triethylamine (100 mL), then heated to reflux. After 
1 h the reaction was quenched with water and poured into a separatory funnel. The pH was 
adjusted to 6 (1 %v/v HCI) and the aqueous was extracted with CH2CI2 (2 x 20 mL) The 
combined organics were washed with NaCl(sat) (20 mL), dried (Na2S04), filtered, and 
concentrated onto Celite. The material was purified by flash chromatography on silica gel 
(20 g) using 5% EtOAc:hexanes to afford 10 mg (53%) of Compound 320. Data for 
Compound 320: *H NMR (400 MHz, acetone-d6) 7.60 (d, 7 = 2.4, 1 H), 7.43 (d, 7 = 8.4, 
1H), 7.08 (dd, 7=8.5.2.4, lh), 6.89 (d, 7 = 8.5, 1H), 6.70(d. 7 = 8.4, 1H), 5.56 (br s. 1H), 
5.49 (s, 1H), 5.32 (s, 2H), 2.1 1 (s, 3H), 1.25 (s, 6H). 

EXAMPLE 221 

f/fr^-9-Qlore-1.2-dihvdro-2.2.4-trim^ 

(Compound 321. structure 47 of Scheme X IV. where R '=H. R^hlnrn R3 =nrnnvl y=r » 
(/fcff)-9-ChloitHl,2-dihydit>-5-hydroxy 

(EXAMPLE 2 1 9; structure 46 of Scheme XIV, where R 1 =H, R2=chloro) (30 mg, 0.092 
mmol) was dissolved in l-propanol (3 mL) and treated with p-toluenesulfonic acid (10 mg). 
After 10 min the reaction was quenched with NaHC03 (2 mL). The resulting mixture was 
diluted with H2O (2 mL), poured into a separatory funnel, and extracted with EtOAc (3 x 
20 mL). The combined organics were washed with NaCl(sat) (1 x 20 mL), dried (Na2S04). 
filtered, and concentrated onto celite. The material was purified by flash chromatography 
on silica (20 g) using 10 % EtOAc:hexanes as eluent to afford 22 mg (61%) of Compound 
321 as an opaque oil. Data for Compound 321: *H NMR (400 MHz, acetone-d6) 7 73 (d, 
7=2.4, 1H), 7.56 (d, 7=8.5, 1H). 7. 14 (dd. 7 =8.3. 2.5. 1H). 7.03 (d. 7 = 8.5, lH),6.80(d. 
7= 8.5, 1H). 6.46 (s, 1H), 5.60 (br s, 1H). 5.53 (s, 1H). 3.81 (m. 1H). 3.59 (m. 1H). 2.29 (s. 
3H). 1.46 (m, 2H), 1.32 (s. 3H). 1.17 (s, 3H), 0.75. (m. 3H). 



W 96/19458 PCI7US95/16096 

226 

EXAMPLES 

fR^9-Fluoro-1.2^ihvdro-5-methoxv-2.2.4-trimethvl-5WK;hromenor3.4-nquinolin e 
(Compound 322. structure 47 of Scheme XIV. where R ] =H. R^Huoro. R3 =methvl. X=OV 
This compound was prepared in a manner similar to that described for Compound 319 
S (EXAMPLE 2 1 9) from Compound 207 (55 mg) to afford 34 mg (59%) of Compound 322 as 
a clear oil. Data for Compound 322: *H NMR (400 MHz, acetone-do) 7.53 (d, 7 = 8.5. 
1H), 7.48 (dd, J = 9.9, 3.0, 1H), 7.05 (dd, J = 8.7, 4.9, 1H), 6.92 (m, 1H), 6.80 (d, J = 8.3, 
lH),6.34(s. lH).5.54(d,/= 1.4. 1H), 3.44 (s, 3H). 2.28 (d,/ = 1.4, 3H), 1.32 (s, 3H), 1.16 
(s, 3H). 

10 

EXAMPLE 223 

(/&^9-Fluoro-1.2-dihvdro-2.2.4-trimethvU^ 

(Compound 323. structure 47 of Scheme XIV. where R'=H. R2=fluoro. R3«propvl. X=SV 
(Jfc<yV-9-Fluoro-1.2-dihvdro-5-hvdroxv-2.2.4-trimethvl-5W-chromenof3.4-r1ouinoline 

15 (structure 46 of Scheme XIV. where R ] =H. R2=f] U oro) . This compound was prepared in a 
manner similar to that of 9-chloro- 1 ,2-dihydro-5-hydroxy-2,2,4-trimethyI-5ff- 
chromeno[3,4-/]quinoline (EXAMPLE 219) from Compound 207 (0.16 g, 0.51 mmol) to 
afford 80 mg (50%) of 9-fluoro-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5«-chromeno[3,4- 
/Iquinoline as a white solid. Date for 9-fluoro-l^-dihydro-5-hydroxy-2,2,4-trimethyl-5W- 

20 chromeno[3,4-y]quinoline: *H NMR (400 MHz, acetone-d6) 7.52 (d, J = 8.5, 1H), 7.46 
(dd, / = 9.9, 2.9, 1 H), 6.93 (m, 1 H), 6.86 (m, 2H), 6.78 (d, J = 8.5, 1 H), 5.98 (d, J = 6.0. 
1H),5.56 (brs, 1H),5.52 (d,J= 1.1, 1H), 2.37 (d, J= 1.2. 3H). 1.30 (s,3H), 1.18(s,3H). 

(/b^-9-Fluoro-1.2Klihvdro-2.2.4-trimethvl-S-thio^ 

25 (Compound 323. structure 47 of Scheme XTV. where Rl=H. R^=f1uoro, RS^propyi. X=SV 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-fluoro- 1 ,2^ihydro-5-hydroxy-2^,4-trimethyl-5/f-chromeno[3.4-/]quinoline 
(18 mg) to afford 21 mg (99%) of Compound 323 as a clear oil. Data for Compound 323: 
*H NMR (400 MHz. acetone-d6) 7.48 (d, J = 8.5. 1H). 7.45 (dd, J = 10.0. 1 .7, 1H). 7.14 (s. 

30 lH),6.95(m.2H),6.73(d,y=8.5. 1H), 5.52 (d,7= 1.3, lH),2.76(m, 1H). 2.58 (dt,7 = 
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12.9.7.4, lH),2.47(d,7 = 1.2, 3H), 1.66 (m,2H). 1.25 (s, 3H), 1.22 (s, 3H), 0.95 (t. 7 = 7.3, 
3H). 



EXAMPLE 224 

5 (^9-FtoPTtH.2^ihvdro-2.2.4-tri^^ 

(Compound 324. structure 47 of Scheme XTV w here Rl=H R2=f]uom. R3 =nroDV , y=rn 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 

219) from 9-fluoro-l,2-dihydro-5-hydroxy-2^,4-trimethyl-5//-chromeno[3.4-y]quinoline 
(EXAMPLE 223) (20 mg) to afford 2 1 mg (95%) of Compound 324 as a white solid. Data 
10 for Compound 324: *H NMR (400 MHz, acetone-d6) 7.53 (d, 7 = 8.4, 1H), 7.47 (dd, 7 = 
9.9, 2.9, 1H). 7.02 (dd, 7 = 8.8, 5.0, 1H). 6.95 (m, 1H). 6.80 (d, 7 = 8.5, 1H), 5.53 (d. 7 = 
1 .5, 1 H), 3.8 1 (dt, 7 = 9.2, 6.7, 1 H), 3.58 (dt, 7 = 9.2. 6.7, 1 H), 2.29 (d, 7 = 1 .5, 3H), 1 .46 
(sext, 7 = 6.9. 2H). 1 .32 (s, 3H). 1 .1 6 (s. 3H), 0.75 (t, 7 = 7.4, 3H). 

15 EXAMPLE 22S 

(/^y>-5-BytYl-9-chlom-l ^-dihvd^.l^-trimethvl.S ^ hromennr^ A-flauinnline 
(Compound 325 structure 42 nf Scheme XI. wh.mRl = R R^hloro, R = hutvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(38 mg, 0. 12 mmol) and 2.5 M «-BuLi in hexanes (0.28 mL, 0.70 mmol) to afford 7 mg 
20 (16%) of Compound 325 as a clear oil. Data for Compound 325: *H NMR (400 MHz, 
acetone-d 6 ) 7.72 (d. 7 = 2.4, 1H), 7.58 (d, 7= 8.5. 1H). 7.12 (dd. 7 = 8.3. 2.5, 1H), 7.05 (d, 
7 = 8.5, 1H). 6.75 (d. 7 = 8.5. lH).5.53(s, 1H). 4.82 (t.7 = 8.0, 1H), 2.40 (m, 2H). 2.09 (s. 
3H), 1.5-1 .4 (m, 6H). 1.25 (br s, 6H), 0.95 (t. 7= 7.8, 3H). 

25 EXAMPLE 226 

(W5-3uttH . ?^ipydro-9-me^^ 

(Compound ?26, stpictnre 42 of Scheme XI. where R 1= H . R2 =methftTV B = h m i ) 
This compound (12 mg, 33%) was obtained as a by-product in the formation of Compound 
355 (EXAMPLE 255) as a colorless oil. Data for Compound 326: *H NMR (400 MHz, 
30 acetone-de) 7.47 (d, 7 = 8.4. 1H). 7.20 (d.7= 2.8. 1H), 6.80 (d,7= 8J. 1H). 6.69 (m, 2H). 
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5.79 (dd, J = 10.3, 3.2, 1H). 5.5 1 (d, J = 1 .2, 1H), 3.80 (s, 3H), 2.24 (d, J = 1 .0, 1H), 1 .74 
(m. 1H). 1.5-1.3 (m. 5H), 1.27 (s, 3H), 1.18 (s, 3H), 0.84 (t, J = 7.5, 3H). 

EXAMPLE 227 

5 f/ ? /yv9.Fluortvl-2-dihvdro- ^2.4.5.tetraniethvl.5W-chromenof3.4-flQuinoline (Compound 
327, structure 42 of Scheme XI. wh *re Rl=H. R2=»fluoro. R=methvn. 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(36 mg, 0. 1 2 mmol) and 1 .4 M MeLi in ether (0.45 mL, 0.63 mmol) to afford 6 mg ( 1 6%) of 
Compound 327 as a clear oil. Data for Compound 327: *H NMR (400 MHz, acetone-d6) 

10 7.46 (d,J = 8.4, 1H).7.41 (dt,7= 10.0, 1.5, 1H), 6.84 (m, 2H), 6.80 (d, J - 8.5, 1H),6.07 
(q, / = 6.5, 1H), 5.53 (d, J = 1 .4, 1H). 2.25 (d, J = 1 .1 , 3H). 1 .32 (d, J = 6.5, 3H), 1 .26 (s, 
3H), 1.20 (s,3H). 

EXAMPLE 228 

15 (/^yV9-Fluoro-l .2-dihvdm-2.2.4-trimethvl-5W-chro menor3.4-nouinoline (Compound 328. 
structure 42 of Scheme XI. where Rl=R=H. R^=fluoro'). 

This compound was prepared in a manner similar to that described for Compound 202 
(EXAMPLE 1 02) from 9-fluoro- 1 ,2-dihydro-5-hydroxy-2^,4-trimethyl-5//-chromeno[3,4- 
.flquinoline (EXAMPLE 223) ( 1 5 mg) to afford 14 mg (99%) of Compound 328 as a clear 
20 glass. Data for Compound 328: *H NMR (400 MHz, acetone-d6) 7.41 (d, J = 8.4, 1H), 
7.41 (dt,/= 10.0, 1.5, 1H), 6.84 (m.2H), 6.70 (d, 7 = 8.4. 1H), 5.49 (d,J= 1.2, 1H),5.29 
(s. 2H). 2. 1 1 (d, J = 1 .6, 3H), 1 .26 (s, 6H). 

EXAMPLE 229 

25 (fl/SV- 1 ,2-Dihvdw>.9-methoxv-2.2.4-trime thvl.5W-chromenof 3.4-rlauinoline (Compound 
329. structure 42 of Scheme XI. where Rl=R=H. R2=methoxv). 
rffAVl-2-Dihvdit>.5-hvdroxv-9-methoxv.2.2.4 -triniethvl.5»-chromenor3.4-/1auinoline 

(structure 46 of Scheme XIV. where R»=H. R2=methoxv). This compound was prepared in 
a manner similar to that of 9-chloro-l^-dmydro-5-hydroxy-2,2,4-trimethyl-5//- 
30 chromeno[3,4-yiquinoline (EXAMPLE 2 1 9) from Compound 314 (24 mg, 0.075 mmol) to 
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afford 15 mg (62%) of l,2^ihydro-5-hydroxy-9-inethoxy-2^,4-trimethyl-5//- 
chromeno[3,4-/]quinoline as a white solid, which was used directly in the next step. 
(ftff>- 1 ^-Pihvdro-9-methoxv-2.2.4-trimeth v|.5^hrom e nor3.4-flQuinoline frnmp minri 
329, structure 42 of Scheme XI. where R 1=R=H. R2 = methnY Y ) This compound was 
5 prepared in a manner similar to that described for Compound 202 (EXAMPLE 102) from 
UKlihydro-5-hydroxy-9-methoxy.2,2,4-trimemyI-5^hromeno[3,4-/]quinoline (15 mg) to 
afford 12 mg (98%) of Compound 329 as a clear glass. Data for Compound 329: *H NMR 
(400MHz,acetone-d6) 7.41 (d,7=8.3, 1 H), 7.1 6 (d. 7 = 3.0, 1H),6.81 (d, 7=8.6, 1H), 
6.68 (m. 1H), 5.48 (d,7 = 1.2, 1H), 5.23 (s, 2H). 3.80 (s, 3H), 2.10 (d, 7= 1.2, 3H), 1.24(s, 
10 6H). 

EXAMPLE 230 

(/e/S)-l,2-Dihydro-? ^^^-tetramethvl-SW-chmmP norS^-nQuinnline (CompnimH 330 , 
structure 42 nf S*»h em e XI. where R>=R=H R^methvh 
1 5 This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
Compound 316 (34 mg, 0. 1 1 mmol) to afford 1 6 mg (50%) of Compound 330 as a clear oil. 
Data for Compound 330: *H NMR (400 MHz, acetone-d6) 7.42 (m. 1H), 7.41 (d, 7 = 8.4, 
1H), 6.90 (m, 1H). 6.76 (d, 7 = 8.0, 1H), 6.64 (d, 7 = 8.4, H), 5.48 (s, 1H). 5.4 1 (br s, 1H), 
5.25 (s, 2H), 2.30 (s, 3H), 2.1 1 (d, 7= 1.4, 3H), 1.24 (s, 6H). 

20 

EXAMPLE 231 

(/Z^)-7-Chl0ro-l ■2-dihvdro-2.2.4.trimethvl-5//^hrnm e nor3.4-flr T «.inoline fCoinnn.inri 331 , 
structure 93 of Scheme XXIV. where R l^ chloro. r2-6 = h R 7-9 =methvn 

This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
25 Compound 317 (20 mg, 0.06 1 mmol) to afford 1 1 mg (58%) of Compound 331 as a clear 
oil. Data for Compound 331: *H NMR (400 MHz, acetone-d6) 7.57 (dd, 7 = 7.9, 1 .2, 1H), 
7.42 (d, 7= 8.4, 1H), 7.18 (dd,7= 7.9, 1.2. 1H), 6.98 (t, 7 = 7.9. 1H), 6.70 (d, 7= 8.4, 1H). 
5.56 (br s. 1 H), 5.50 (d, 7 = 1 .2. 1 H). 5.40 (s, 2H). 2. 1 4 (d. 7 = 1,3. 3H). 1 .25 (s. 6H). 
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EXAMPLE 232 

fft/^9-Chloro-1.2^ihvdro-2.2.4.5-tett^ 

332 structure 42 of Scheme Xi. where K l =H. R2=chloro. R=methvh 

5 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and methyllithium (438 id, 0.614 mmol, 1.4 M in ether, Aldrich) to 
afford 8 mg (20%) of Compound 332 as an opaque oil. Data for Compound 332: *H NMR 
(400 MHz, acetone-d6) 7.65 (d, J= 2.5, lh), 7.49 (d,J= 8.4, 1H), 7.08 (dd, 7= 8.5, 2.4, 
10 1H), 6.85 (d, J = 8.5, 1H), 6.70 (d. J= 8.5, 1H), 6.09 (s, 1H), 5.52 (s, 1H). 2.25 (s. 3H), 
1.32 (d, J = 6.5, 3H), 1.26 (s, 3H), 1.20 (s, 3H). 

EXAMPLE 233 

15 (flttlS44-Bromophmvll9^hloro-1.2-dihvd^^ 

/louinoline (Compound 333. structure 42 of Scheme XI. where R=4-bromonhenvl Rl=H 
R 2 =d) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
20 (40 mg, 0. 123 mmol) and 1,4-dibromobenzene (203 mg, 0.859 mmol) to afford 1 1 mg 

(19%) of Compound 333 as a pale cream colored oil. Data for Compound 333: 1 H NMR 
(400 MHz, acetone-d6) 7.59 (d, J= 2.4, 1H), 7.58 (d, J= 6.3, 1H), 7.42 (d, J= 8.5, 2H). 
7.16 (d, J - 8.5, 2H), 6.94 (dd, J= 8.2, 4.2. 1H), 6.92 (s,lH). 6.84 (d, J- 8.4, 1H), 6.77 (d, 
7= 8.4, 1H), 5.68 (br s, 1H), 5.48 (s, 1H), 1.98 (s, 3H), 1.27 (s, 3H), 1.24 (s. 3H). 

25 

EXAMPLE 234 

(J^9-CMoro-5^3^MorophfflvlM.2-dihv^ 

/louinoline fComnound 334. structure 42 of Scheme XI where R=3-chlorophenvL Rl=H 

30 R2=cn 
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This compound was prepared by General Method 5 (EXAMPLE 60) from C mpound 209 
(40 mg, 0.123 mmol) and 3-bromochlorobenzene (164 mg, 0.856 mmol) to afford 9 mg 
(1 7%) of Compound 334 as a pale yellow oil. Data for Compound 334: 1h NMR (400 
MHz. acetone-d 6 ) 7.61 (d, 7= 2.3, IH), 7.59 (d. J = 9.0. IH), 7.25 (m, 4H), 6 95 (m 2H) 
6 85 (d. J= 8.3, IH), 6.83 (d, J = 7.3, IH), 5.72 (br s, IH), 5.50 (s, IH). 2.00 (s. 3H), 1 28 
(s, 3H). 1.26 (s,3H). 

EXAMPLE 23^ 




This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg. 0.061 mmol) and 3-bromotoluene (147 mg, 0.859 mmol) to afford 10 mg (41%) of 
Compound 335 as a pale white oil. Data for Compound 335. 1 H NMR (400 MHz, acetone- 
d6) 7.59 (d, J = 2.4, IH). 7.58 (d. J= 9. 1. IH). 7. 19 (m, 2H), 6.95 (m ,3H). 6.83 (d, J= 8 5 
IH), 6.78 (d, J = 8.5. IH), 5.64 (br s. IH), 5.81 (s. IH). 2.20 (s, 3H), 2.05 (s, 3H) 1 27 (s 
3H). 1.24 (s.3H). 



EXAMPLES* 

(^.ChlorO-V^hlQrO^-mrthYlphfnYlVI 2 -dihvdro - ? 7 4 -trim.thv..^^ ^^, , 
flqumoline (Compound 336 maUBj&MS&emJa "f- re R=4.rHn r ,^. 
Rl=H R2=rn 



This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg. 0.061 mmol) and 5-bromo-2^hlorotoluene (177 mg, 0.859 mmol) to afford 9 mg 
(34%) of Compound 336 as a cream colored oU. Data for Compound 336: 1 H NMR (400 
MHz. acetone-do) 7.60 (d, J = 2.4. IH). 7.57 «L/= 8.5. IH). 7.23 (m. 2H), 7.00 (m, 2H) 
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6.91 (s. 1H), 6.84 (d, ./= 8.2, 1H), 6.79 (d, J= 8.5, 1H), 5.68 (br s, 1H), 5.48 (ds, 1H), 
2.23 (s, 3H), 1.99 (s, 3H), 1.27 (s, 3H), 1.25 (s, 3H) 

EXAMPLE 237 

5 

(/frSW9-Chloro-1.2^ihvdro-S-f3^trifluoromrt 

/Iquinoline (Compound 337. structure 42 of Scheme XI. where R=3- 

ftrifluprpmethynphenyl, K U H. R 2 =C1) 

10 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 3-bromobenzotrifluoride (276 mg, 1.23 mmol) to afford 1 1 mg 
(20%) of Compound 337 as a cream colored oil. Data for Compound 337: *H NMR (400 
MHz, acetone-d6) 7.61 (d, J= 2.3, 1H), 7.52 (m, 4H), 7.07 (s, 1H), 6 99 (dd, J= 8.5, 2.4, 
1H), 6.87 (d, J' 8.3, 1H), 6.84 (d, J= 8., 1H), 5.73 (br s, 1H), 5.51 (s, 1H), 2.01 (s, 3H), 

15 1.27 (s,6H). 

EXAMPLE 238 

(/t / ^9-Chloro-5-f3.5^icMorophenvlV1.2^ihvdro-2.2.4-trimethvl-5^-chromenor3.4- 
20 /lquinoline (Compound 338. structure 42 of Scheme XL where R=3.5-dichlorophenvl. 
Rl=H, R 2= C|) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and l-bromo-3,5-dichlorobenzene (277 mg, 1.23 mmol) using diethyl 
25 ether for the formation of the aryl lithium in the first step. The final step afforded 1 1 mg 
(20%) of Compound 338 as a pale yellow oil. Data for Compound 338: *H NMR (400 
MHz. acetone-d6) 7.64 (d, J = 2.3, 1H), 7.61 (d, J = 8.5, 1H), 7.32 (s, 1H), 7.20 (s,lH), 
7.19 (s, 1H), 7.03 (dd, J =8.9, 2.4, 1H), 6.91 (s, 1H), 6.89 (d, J= 6.7, 1H), 6.88 (d,y=6.7, 
1H), 5.78 (br s, 1H), 5.53 (s, 1H), 2.03 (s, 3H), 1.28 (s, 3H), 1.27 (s, 3H). 

30 
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EXAMPLE 239 

(ftff)-9-CMorp-l .2-dihvdro-S-r4-methoxvnh e nvlV2.2 4-trim e thvl-S//-rhrnm < . r r p a. 
flquinoline rCompound 339. structure 42 o f Scheme XI where R= ^mpthoxvphenvl 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0. 123 mmol) and 4-bromoanisole (230 mg, 1.23 nunol) to afford 1 1 mg (21%) of 
Compound 339 as a pale yellow oil Data for Compound 339: 1h NMR (400 MHz, 
acetone-d 6 ) 7.59 (d, J= 2.5, 1H), 7.56 (d, J= 8.5, 1H), 7.1 1 (d,J = 8.7, 2H). 6.94 (dd, J= 
8.5, 2.4. 1H). 6.89 (s, 1H), 6.82 (d, J= 8.5, 1H), 6.75 (m, 3H), 5.61 (or s. 1H), 5 45 (s. 1H). 
3.69 (s, 3H), 1 .99 (s. 3H), 1 .26 (s, 3H), 1 .23 (s, 3H). 

EXAMPLE 240 

f/^y)-9-Ch|(?ro-5-(3-P W oro-4-methoxVPhenvlVl 2^ihvHrn. r 2.4-trimethvl.SW. 
9hroinCTOr3 4-^qyinoline (Compound 340. structure 42 nf Srh^ m e XI wh^ R =?.fi.„^ 
4-methoxvnhenvl. Rl=H R2==r l ) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 4-bromo-2-fluoroanisole (88 mg, 0.429 mmol) to afford 8 mg 
(29%) of Compound 340 as a pale yellow oil. Date for Compound 340: *H NMR (400 
MHz, acetone^) 7.60 (d, J = 2.4, 1H), 7.58 (d, J = 8.5, 1H), 7.02 (dd, J= 10.2, 2.4, 1H), 
6.97 (dd, J= 8.5, 2.3, 1H), 6.94 (d, J = 8.5, 1H), 6.90 (s, 1H), 6.89 (m, 1H). 6.84 (d, J= 
8.5, 1H), 6.79 (d, J= 8.5, 1H), 5.68 (br s, 1H), 5.48 (s, 1H), 3.79 (s, 3H), 2.00 (s, 3H). 1.27 
(s,3H), 124 (s, 3H). 



WO 96/19458 PCT/US 95/ 16096 

234 

EXAMPLE 241 

f/^-9^1oro-5-f4-fluoro P henvn-K2^ihvdio-2.2.4-trimethvl-5H^hromenor3.4- 
flquinolinef Compound 341. structure 42 of Scheme XI. where R=4-fluorophenvl. Rl=H. 

5 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluorophenyl magnesium bromide (1 ml, 1 .03 mmol, 1 M, 
Aldrich) to afford 1 1 mg (22%) of Compound 341 as a pale yellow oil. Data for Compound 
341: lH NMR (400 MHz, acetone-d6) 7.60 (d, J = 2.4, 1H), 7.58 (d, J = 7.3, 1H), 7.24 (m, 
2H), 6.96 (m, 4H), 6.84 (d, J = 8.3, 1 H), 5.67 (br s, 1 H), 5.48 (s, 1 H), 1 .98 (s, 3H), 1 .26 (s, 
10 3H), 1.24 (s.3H). 

EXAMPLE 24,2 

f/^-9-Chloro-5-(3H:hloixM-memoxv-5-memvlphenvlV1.2-dihvdro-2.2.4-trimeth 
chromenof3.4-r1quinoline (Compound 342. structure 42 of Scheme XI. where R=3-chloro- 

15 4-methoxv-5-niethvlphenvl. R ] =H. R2=Ch 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-bromo-2-chloro-5-methylanisole (181 mg, 0.770 mmol) to 
afford 12 mg (21%) of Compound 342 as a pale yellow oil. Data for Compound 342: *H 
NMR (400 MHz, acetone-d6) 7.61 (d, J = 2.4, 1H), 7.58 (d, J = 8.4, 1 H), 7.03 (m, 1H), 

20 6.99 (dd, J = 8.5, 2.4, 2H). 6.91 (s, 1H), 6.84 (dd,7= 8.3, 3.8, 2H), 5.69 (br s, lH),5.49(s, 
1H), 3.70 (s. 3H), 2.18 (s, 3H), 2.01 (s, 3H), 1.27 (s, 3H), 1.26 (s, 3H). 

EXAMPLE 243 

f/^-9<^loix>-5^4-fluoro-3-methvlphenvlV1.2^ihydro-2.2.4-trimethvl-5f/K;hroiTienor3.4- 
25 flouinoline (Compound 343. structure 42 of Scheme XI. where R=4-fluoro-3-methvlphenvl. 
Rl=H. R2=Cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4~fluoro-3-phenyl magnesium bromide (1 ml, 1.026 mmol, 1M, 
Aldrich) to afford 8 mg (16%) of Compound 343 as a pale yellow oil. Data for Compound 
30 343: lH NMR (400 MHz, acetone-d6) 7.59 (d, J = 2.6, 1H), 7.57 (d, J = 8.6. 1H), 7.12 (d, J 
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= 8.1, 1H), 6.99 (m, 1H), 6.96 (dd, J = 8.2, 2.4, lH),6.90(m, 1H), 6.84 (d,7 = 8.3, 1H), 
6.77 (d, J = 8.5, 1H). 5.68 (br s, 1H), 5.48 (s, 1H), 2.14 (s, 3H), 1.25 (s, 3H), 1.24 (s. 3H). 

EXAMPLE 244 

5 (/^-9-Chloro-5-f3-fluo rophenvn-1.2-dihvdro-2.2.4-triniethvl-Stf-chroinennf^ | d. 

flouinoline ( Compound 344. st ructure 42 of Scheme XI. where R=3-fluorophenvl R 1=H 
R 2 =CD 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and l-bromo-3-fluorobenzene (150 mg, 0.860 mmol) to afford 1 1 mg 
10 (22%) of Compound 344 as a pale yellow oil. Data for Compound 344: *H NMR (400 
MHz. acetone-d6) 7.61 (d, J = 2.4, 1H),7.59 (d, J = 8.4, 1H), 7.29 (m. 1H), 7.04 (d, J = 7.9, 
1H). 6.97 (m, 4H), 6.85 (d. J = 8.5, 1H), 6.80 (d, J = 8.5, 1H). 5.7 (br s, 1H), 5.50 (s, 1H), 
2.01 (s, 3H). 1.27 (s, 3H). 1.25 (s, 3H). 

15 EXAMPLE 245 

(/y^-l^-Dihydi^^^^-trimethvl-S-rf^^-niftthvlenedioxv^ phenvll-SW^hromenorB^I- 
muinoline (Compound 345. str ucture 32 of Scheme IX. where R=T4- 

rmethvleneriio^YfrpTY 1 

This compound was prepared by the General Procedure 5 (EXAMPLE 60) from 4-bromo- 
20 1 ,2-(methylenedioxy)benzene (201 mg, 1 .0 mmol) and Compound 159 ( 1 5 mg, 0.05 mmol) 
to afford 1 .5 mg (8%) of Compound 345 as a colorless oil. Data for Compound 345: *H 
NMR (400 MHz, acetone-d6) 7.60 (d, J = 7.6, 1 H), 7.55 (d, J = 8.4, 1 H), 6.98 (t, J = 7.6, 1 
H). 6.88-6.60 (m. 6 H), 5.98 (s, 1 H), 5.91 (s. 2 H), 5.51 (bs, 1 H), 5.46 (s. 1 H). 2.02 (s. 3 
H), 1.25 (s, 3 H), 1.23 (s, 3 H). 

25 

EXAMPLE 246 

(W^-5-(4-Chlorp-VmethvIPhenvn- 1 ^-dihvd^^ ^trimethvl-SW-chromenof ^ 41. 
/quipoline (Compound 346. structure 32 of Scheme IX. where R=4-chlom-Vm<.thYlphPn Y l) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
30 chlorotoluene (206 mg, 1 .0 mmol) and Compound 159 (10 mg. 0.03 mmol) to afford 8.0 mg 
(67%) of C mpound 346 as a c lorless oil. Data for Compound 346: !H NMR (400 MHz, 
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acetone-d6) 7.60 (d. J = 7.6, 1 H), 7.55 (d, /= 8.4, 1 H), 7.23-7.19 (m, 2 H). 7.01 (d, J= 9.9, 
1 H), 6.97 (d, 7= 7.7, 1 H), 6.89 (s, 1 H), 6.88-6.81 (m, 2 H), 6.78 (d, J = 8.0, 1 H). 5.55 (bs, 
1 H), 5.48 (s, 1 H), 2.22 (s, 3 H), 2.00 (s, 3 H), 1.26 (s, 3 H), 1.24 (s, 3 H). 

5 EXAMPLE 247 

(/?/^-5-(4-Bromo-3-pvridvlM.2.3.4-tetrahvdro-2.2-di^^ 

chromenor3.4-flquinoline (Compound 347. structure 33 of Scheme IX. where R=4-bromo- 
3-pvridvn. 

This compound (1 .8 mg, 3%) was obtained as a colorless oil along with Compound 197 as 
10 described above (EXAMPLE 97). Data for Compound 347: *H NMR (400 MHz, CDCI3) 
8.22 (d. J = 5.2, 1 H), 7.56-7.49 (m. 2 H), 7.34 (s, 1 H), 7.12 (d, /= 6.5, 1 H), 7.03 (td, J = 
7.4, 1.3, 1 H), 6.92 (td, J = 7.4, 1.3, 1 H), 6.86 (d, J = 7.5, 1 H), 6.61 (d, 7= 8.2, 1 H), 6.58 
(s, 1 H),4.98(s, 1 H),4.52(s, I H),2.43(d,y= 14.5, 1 H),2.22(d,7= 14.5, 1 H), 1.34 (s, 
3H), 1.17 (s, 3 H). 

15 

EXAMPLE 248 

(/?/5>-5-(3.5-Dinuorophenvn-1.2-dihvdro-2.2.4-trimethvl-S//-chromenor3.4-flouinoline 
(Compound 348. structure 32 of Scheme IX. where R=3.5-difluorophenvn 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3,5- 
20 difluorobenzene ( 1 93 mg, 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 1 4 
mg X53%) of Compound 348 as a colorless oil. Data for Compound 348: *H NMR (400 
MHz, acetone-d6) 7.63 (d, / = 7.6, 1 H), 7.58 (d, / = 8.4, 1 H), 7.03 (t, J = 7.7, 1 H), 6.95 (s, 
1 H), 6.94-6.83 (m. 6 H), 5.62 (bs, 1 H). 5.1 1 (s. 1 H). 2.04 (s, 3 H), 1.27 (s. 3 H), 1.26 (s, 3 
H). 

25 

EXAMPLE 249 

(#^5-(3,5-Dich)orophenylH.2-dihYdrc-2A^ 

(CoTripoupd 349. Structure 32 of Scheme f%, where R=3.5-dich|oropheny)) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3,5- 
30 dichlorobenzene (226 mg, 1 .0 mmol) and Compound 159 ( 1 5 mg, 0.05 mmol) to afford 20 
mg (95%) f Compound 349 as a colorless il. Data for Compound 349: IR (neat) 3350, 
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2940, 1690, 1590, 1480, 1070; *H NMR (400 MHz, acetone-d6) 7.63 (d, 7 = 7.7, 1 H), 7.5J 
(d,7=8.4, 1 H),7.29(t.7 = 1.9, 1 H),7.20(d,7 = 1.9, 2 H), 7.03 (t. 7 = 7.7. 1 H), 6.97 (s, 1 
H). 6.93-6.85 (m, 3 H), 5.63 (bs, 1 H), 5.53 (s, 1 H), 2.04 (s, 3 H), 1.28 (s. 3 H), 1.27 (s, 3 
H); 13CNMR(100MHz,acetone-d 6 ) 151.0, 147.3, 145.7, 135.5, 135.1, 135.0, 129.0, 
5 128.8, 128.6, 128.4. 127.8. 125.3. 124.6, 123.2. 123.0. 120.3. 1 19.7. 1 18.3, 1 16.4. 1 16.3. 
74.9,51.2.24.0. 

EXAMPLE 250 

(^-5-f3-Bit>nio-^-methvlphenvn-1.2.dihvdm.? 2 .4-trimethvl.5//-chrofn e nof3 l 4- 
10 flquinoline (Compound 350. structure 3 2 of Schema IX. where R=3-birrnirvS- 
methvlphenyl) 

This compound was prepared by the General Method 5 (EXAMPLE 60) from 3.5- 
dibromotoluene (250 mg, i.o mmol) and Compound 159 (10 mg, 0.03 mmol) to afford 6.1 
mg (46%) of Compound 350 as a colorless oil. Data for Compound 350: *H NMR (400 
15 MHz. acetone-d 6 ) 7.61 (d, 7= 7.7, 1 H), 7.56 (d. 7 = 8.4. 1 H), 7.17 (s, 1 H), 7.14 (s, 1 H), 
7.10 (s, 1 H). 7.01 (t, 7= 7.7. 1 H). 6.91 (s. 1 H), 6.90-6.82 (m, 3 H). 5.58 (bs, 1 H), 5.50 (s, 
1 H), 2.21 (s, 3 H). 2.02 (s, 3 H), 1.27 (s. 3 H), 1.26 (s, 3 H). 



EXAMPLE 251 

20 (fl/^-5-f3-Bromo-5-fluomnhenviyi.2-di ^ 

flquinoline fComponnfl 351. Structure 32 of Schema IY where R=3.hmmo-S-fl U omph*nvl) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from 1,3-dibromo- 
5-fluorobenzene (254 mg. 1.0 mmol) and Compound 159 (10 mg. 0.03 mmol) to afford 6.2 
mg (46%) of Compound 351 as a white powder, along with 0.7 mg (5%) of Compound 352 

25 (EXAMPLE 252). Data for Compound 351: mp 82-84 °C; IR (neat) 3367, 1 699, 1 595, 
1581, 1469, 1435, 1251; *H NMR (400 MHz. acetone-d 6 ) 7.63 (d, 7= 7.7, 1 H). 7.58 (d, 7 
« 8.4. 1 H), 7.23 (d, 7 = 5.2, 1 H), 7.20 (s. 1 H). 7.08-7.02 (m. 2 H), 6.97 (s. 1 H). 6.94-6.85 
(m. 3 H), 5.64 (bs, 1 H). 5.53 (s. 1 H). 2.04 (s, 3 H). 1.28 (s. 3 H). 1 .27 (s. 3 H); 13 C nmR 
(100 MHz. acetone-d6) 1 63.4 (d, 7 = 250 Hz). 151 . 1, 147.3. 146.4 (d. 7 = 7.0 Hz), 135.0, 

30 129.1, 128.8. 128.4, 128.3, 125.3. 124.6, 123.2. 123.0, 122.9. 120.4. 1 19.7. 1 19.2 (d. 7 = 
24.8 Hz). 1 18.3. 1 16.4. 1 15.2 (d. 7= 22.2 Hz). 74.9. 51.2. 29.4. 24.0. 
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EXAMPLE 252 

^/^.S-f3-Bromo-5-nuoroohenvlV1.23.4-tetrahvdro-2.2-dimethv1-4-niethv Hdene-5//- 
chromenor3.4-flQuinoline (Compound 352. structure 33 of Scheme IX. whe re R=3-bromo- 
5-fluorophenvn 

S The compound (0.7 mg, 5%) was obtained along with Compund 351 as described above 
(EXAMPLE 251) as a colorless oil. Data for Compound 352: J H NMR (400 MHz, 
CDCI3) 7.54 (d, J = 7.7, 1 H), 7.51 (d, / = 8.4, 1 H), 7.24 (d, J = 5.5, 1 H), 7.06-6.84 (m, 5 
H), 6.60 (d, J = 8.4, 1 H). 6.57 (s, 1 H), 4.96 (s, 1 H), 4.56 (s. 1 H), 4.01 (bs, 1 H), 2.42 (d, J 
= 12.3, 1 H), 2.21 (d, J = 12.3, 1 H). 1.34 (s, 3 H). 1.15 (s, 3 H). 

10 

EXAMPLE 253 

r/y5)-5-f4-Fluoro-3 -ftrinuoromethvnDrienvll.1.2-dihvdro.2.2.4-trimethvl-5A/- 
chromenor3.4-r1auinoline (Compound 353. structure 32 o f Scheme IX. where R=4-fluom- 
3-(trifluoromethvnnhenvn 
15 This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
fluorobenzotrifluoride (243 mg, 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to 
afford 3.5 mg (27%) of Compound 353 as a colorless oil. Data for Compound 353: 1 H 
NMR (400 MHz, acetone-d6) 7.62 (d, J = 7.7, 1 H), 7.61-7.53 (m, 3 H), 7.27 (t, J - 7.7, 1 
H), 7.04-6.82 (m, 5 H), 5.62 (bs, 1 H), 5.51 (s. 1 H). 2.02 (s, 3 H), 1.26 (s, 6 H). 

20 

EXAMPLE 254 

(ftSl-9-Fluoro- 1 .2-dihvdro-2^.4-trimethvl-5-t3-methvlDhenvl V5f/-chromenor3.4- 
flquinoline (Compound 354. structure 42 of Scheme XI. where R=3-mcthvlphenvl. R'=H. 

25 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(31 mg, 0.10 mmol) and 3-bromotoluene (90 mL, 0.74 mmol) to afford 18 mg (46%) of 
Compound 354 as a colorless glass. Data for Compound 354: *H NMR (400 MHz, 
acetone-d6) 7.53 (d. J = 8.5, 1H), 7.33 (dd, J = 9.9, 2.9, 1H), 7.08 (m, 2H), 6.98 (d, J - 6.7, 
2H), 6.89 (s. 1H). 6.83 (d. J= 8.5, 1H), 6.75 (m. 2H), 5.48 (s. 1H), 2.20 (s, 3H). 1.99 (s, 

30 3H), 1 .27 (s, 3H), 1 .25 (s, 3H). 
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EXAMPLE 255 

(fi/S)- 1 .2-Pihvdr(v9-methoxv-2.2.4.trim e thvi-'S.n - me thvl D h e nvl vs//-chmiTi ( .nnf ^ 4. 
flquinoline (Compound 355. structure 42 of Sch eme XI. where R=3-methvl p henvl. R'=H 
R2=methnxv^ 

5 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 314 
(32 mg, 0.10 mmol) and 3-bromotoluene (90 mL. 0.74 mmol) to afford 10 mg (25%) of 
Compound 355 as a colorless glass. Data for Compound 355: l H NMR (400 MHz, 
acetone-d 6 ) 7.53 (d, 7 = 8.5, 1H), 7.13 (d, 7= 2.8, 1H). 7.08 (m. 2H), 6.99 (m. 2H), 6.83 (d, 
7 = 6.0, 1 H), 6.80 (s, 1 H), 6.70 (d, 7 = 8.7, 1 H), 6.55 (dd, 7 = 8.7. 2.8, 1 H), 5.46 (d, 7 = 1 .2, 
10 1 H). 3.72 (s, 3H), 2.24 (s, 3H), 1 .98 (s, 3H). 1 .26 (s, 3H), 1 .24 (s, 3H). 

EXAMPLE 256 

(/^-9-Fluonv.S-f3-fluoro-^iTiethoxvDhenv lV1.2-dihvdro-2.2.4-tri m ethvl-S/f. 
Phromenof3.4-f1nuino1ine fCompound 356. stru cture 42 of Scheme XI. where R=3-flunm- 
15 4-methoxvp henvl. R'=H R^f) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(41 mg, 0.12 mmol) and 4-bromo-3-fluoroanisole (0.13 mL, 1.0 mmol) to afford 1 1 mg 
(20%) of Compound 356 as a yellow oil. Data for Compound 356: *H NMR (400 MHz, 
acetone-d 6 ) 7.55 (d, 7 = 8.5, 1H), 7.35 (dd, 7= 10.0, 2.8, 1H). 7.01 (dd,7= 12.5, 1.9, 1H), 
20 6.95(1,7 = 6.9, 1 H), 6.87 (m. 3H), 6.74 (m, 2H), 5.48 (d. 7= 1.2, 1H), 3.79 (s, 3H). 1.97 (s, 
3H), 1.27 (s,3H), 1.24 (s,3H). 

EXAMPLE 257 

(/^-9-Fluorr^l.?-dihvdro-2.2.4-trimethvl.5 -r3-rtrifluoromethvnrihenvn-SW- 
25 <frrornenor3,4-flqujnoline (Compound 357. structure 42 of S cheme XI. where R=^- 
ftrifluoromethvltehenvl. R'=H. r2=F> 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(40 mg, 0.12 mmol) and 3-bromobenzotrifluoride (0.14 mL, 1.0 mmol) to afford 1 1 mg 
(20%) of Compound 357 as a yellow oil. Data for Compound 357: l H NMR (400 MHz, 
30 acetone-d6)7.54(d,7=8.5, 1H), 7.35 (dd,7= 9.9, 2.9. 1H). 7.10 (m. 2H), 6.98 (d,7= 6.7, 
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2H). 6.89 (s, 1H), 6.85 (d, J = 8.5, 1H), 6.75 (m, 2H). 5.48 (s, 1H), 1 .99 (s, 3H), 1 .27 (s, 
3H), 1.25 (s,3H). 

EXAMPLE 258 
5 (ft/^-9-nuoro-5-r4-nuoro-3-methvlphenvlV1.2^ 

flauinoline f Compound 358. structure 42 of Scheme XI. where R=4-fl uoro-3-niethv1phftnY| , 
Rl=H. R2=F^ 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(38 mg, 0.12 mmol) and 1.0 M 4-fluoro-3-methylphenyl magnesium chloride in THF 
10 (Aldrich) to afford 25 mg (51%) of Compound 358 as a yellow oil. Data for Compound 
358: *H NMR (400 MHz, acetone-d6) 7.54 (d, J = 8.4, 1H), 7.34 (dd. J = 10.0, 2.8, 1H), 
7.14 (m, 1H), 7.00 (m, 1H), 6.91 (d, J = 9.6. 1H), 6.88 (s, 1H), 6.83 (d. J = 8.4, 1H), 6.79- 
6.68 (m,2H), 5.48 (s, 1H), 2.13(s,3H), 1.99 (s, 3H), 1.27 (s,3H), 1.24 (s,3H). 

15 EXAMPLE 259 

(Z)-5-(2.4-DifluorobenzvlideneV1.2Hlihvdrc> -2.2.4-trimemvl-5//w:hromenor3.4-r1ouinoline 
(Compound 359. structure 45 of Scheme XIII where r1=r2=h. R3=2.4-difluorophenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 2,4- 
difluorobenzyl bromide (0.27 ml, 2.10 mmol) and compound 159 (20 mg. 0.07 mmol) to 
20 afford 16 mg (56%) of Compound 359 as a yellow oil. Data for Compound 359: Rf=0.44 
(silica gel, 25% EtOAc:hex); *H NMR (400 MHz, acetone-d6) 8.43 (m, 1H), 7.86 (d, J = 
8.5. 1 H), 7.67 (d, J = 8.5, 1 H). 7.20 (m, 2 H), 7. 1 1 to 7.03 (m, 3 H), 6.86 (d, J = 8.5, 1 H), 
5.88 (s, 1 H), 5.55 (s, 1 H), 2.1 1 (s, 3 H). 1.29 (brs. 6 H). 

25 EXAMPLE 260 

fZ>-5-f3.4-DifluorobenzvlideneV1.2-dihvdro -2^.4-trimethvl-5ff-chromenor3.4-/buinoline 
(Compound 360. structure 45 of Scheme XIIL whe re Rl=R2=H. R3=3.4-difluorophenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3,4- 
" difluorobenzyl bromide (0.27 ml, 2.10 mmol) and Compound 159 (20 mg. 0.07 mmol) to 
30 afford 20 mg (70%) of Compound 360 as a yellow oil. Data for Compound 360: Rf=0.44 
(silica gel, 25% EtOAc:hex); *H NMR (400 MHz, acetone-d6) 7.83 (m, 2 H), 7.66 (d, J = 
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8.5, 1 H), 7.55 (m, 1 H), 7.31 (m, 1 H), 7.24 (m, 2 H), 7.10 (m. 1 H), 6.85 (d, J = 8.5, 1 H), 
5.67 (s, 1 H), 5.55 (s, 1 H), 2.08 (s. 3 H). 1 .28 (brs, 6 H). 

EXAMPLE 261 

5 (^g-(3-FI«0mbcnZVlidene>.1.2.3.4-re f r a hvri ro -2.2.4-trimi.rhvl.5//^hmmPn^f ? | ^ 
flqumotine (Compound 361 structure *x of Sche me XXX. where R1=r2 = h i p3^. 
difluom p h.»pYn 

A solution of Compound 159 (20 mg, 0.07 mmol) in EtOAc (10 ml) was stirred over 10% 
Pd/C (5 mg) at rt under an atmosphere of H 2 (1 atm) for 15 h. The reaction mixture was 

10 filtered then concentrated in vacuo to afford 14 mg (70%) of the 1 ,2,3,4-tetrahydro-2,2,4- 
trimethyl-Jff-coumarinot3,4-e]quinoline as a yellow solid. According to General Method 6 
(EXAMPLE 1 19), from 3-fluorobenzyl chloride (0.17 ml, 1.40 mmol) and 1,2,3,4- 
tetrahydro-2,2,4-trimethyl-5//-coumarino[3,4-«]quinoline (14 mg, 0.05 mmol) was obtained 
8.6 mg (46%) of Compound 361 as a yellow solid. Data for Compound 361: Rf=0.38 

15 (silicagel,25%EtOAc:hex);lHNMR(400MHz,acetone-d6)7.82(d,y=8.5, 1 H).6.69 
(m. 1 H), 7.62 (d, J = 8.5, 1 H), 7.58 (d, J = 8.5, 1 H), 7.40 (m, 1 H), 7.22 (m, 2 H), 7.08 (m, 
1 H). 6.97 (m, I H), 6.74 (d, J = 8.5. 1 H), 6.24 (s, 1 H), 5.30 (brs. 1 H). 3.76 (m. 1 H). 1 .97 
(m. 1 H). 1 .55 (m. 1 H), 1 .40 (d. J = 6.6, 3 H), 1 .30 (s, 3 H), 1 .26 (s, 3 H). 



20 



25 



EXAMPLE 262 

(a-5^2,6-Difluo ro hen7 rY 1^^^ 

(Compound 362, structure 45 of Schema XTT1 u,r, r re R 1 =R 2 =H p3 s2 .6.difh ] nmnh,>n y i ) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from ct-bromo-2,3- 
difluorotoluene (0.43 g. 2.1 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 4.4 
mg( 16%) of Compound 362 as a yellow oil. Data for Compound 362: Rf=0.45 (silica gel. 
25% EtOAc:hex); 1h NMR (400 MHz, acetone-d6) 7.83(d. J = 8.5. 1 H). 7.68 (d. J = 8.5. 
1 H). 7.35 (m. 1 H), 7.15 (m. 1 H). 7.04 (m. 3 H), 6.90 (d, J = 8.5 H, 1 H), 6.87 (d, J = 8.5, 1 
H). 5.61 (s. 1 H). 5.57 (s, 1 H). 2.23 (s, 3 H), 1.32 (brs, 6 H). 
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EXAMPLE 263 

m.l.2..Dihvdro-S-(2-methv1benzvlideneV2.2.4-trimethvl-5//H;hromenor3.4-nQuinoline 
(Compound 363. structure 45 of Scheme XIII. where R>=r2=H. R3=2-methvlohenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from a-chloro-o- 
5 xylene (0.20 ml, 1 .6 mmol) and Compound 159 ( 1 S mg, 0.05 mmol) to afford 1 5 mg (76%) 
of Compound 363 as a yellow oil. Data for Compound 363: Rf=0.45 (silica gel, 25% 
EtOAc:hex); *H NMR (400 MHz, acetone-d6) 8.22(d, J = 8.5, 1 H), 7.82 (d, J = 8.5, 1 H), 
7.64 (d, J = 8.5, 1 H), 7.26 to 7.04 (m. 6 H), 6.83 (d, / = 8.5, 1 H), 5.94 (s, 1 H), 5.54 (s. 1 
H), 2.28 (s, 3 H), 2. 1 5 (s, 3 H), 1 .25 (brs, 6 H). 

10 

EXAMPLE 264 

fZ>-l^..Dihvdro.S.f2.4.6-rrirnethvlbenzvlideneV2.2.4-trimethvl-5ff-chromenor3.4- 
muinoline (Compound 364. structure 45 of Scheme XIII. where R»=r2=H. r3=2.4.6- 
trimethvlphenvn 

15 This compound was prepared by General Method 6 (EXAMPLE 1 19) from o> 

chloroisodurene (0.50 g, 3.0 mmol) and Compound 159 (30 mg, 0.10 mmol) to afford 20 
mg (50%) of Compound 364 as a yellow oil. Data for Compound 364: Rf=0.40 (silica gel, 
25% EtOAc:hex); *H NMR (400 MHz, CDCI3) 7.65 (d, J = 8.5, 1 H), 7.5 1 (d, J = 8.5, 1 
H), 7.15 (t, J = 8.5, 1 H), 6.93 (t, J = 8.5, 1 H), 6.88 (s, 2 H), 6.80 (d, J = 8.5, 1 H), 6.65 (d, 

20 J = 8.5. 1 H), 5.69 (s, 1 H), 5.50 (s, 1 H), 3.73 (brs, 1 H). 2.28 (s. 6 H), 2.26 (s, 3 H). 2.1 6 (s, 
3H), 1.45 (brs, 6 H). 

EXAMPLE 265 

(Z)-9-ChlPro-5-f 2^-diflwrgben?Ylidepe)- 1 t ?-dihYdro-2 1 2,4-^rimgthYl-5//-chromenof3,4- 
25 flquinoline (Compound 365. structure 45 of Scheme XIII. where R ] =H. R 2 =C1. R3=2.5- 
difluoronhenvn 

This compound was prepared by Genera] Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg, 0.123 mmol) and a-bromo-2,5-difluoroto!uene (414 mg, 2.0 mmol) to afford 10 mg 
(19%) of Compound 365 as a yellow oil. Data for Compound 365: ] H NMR (400 MHz, 
30 acetone-d6) 8.05 (m, 1H), 7.87 (s.lH), 7.72 (d, J ■ 8.5, 1H), 7.26 (m, 1H). 7.19 (m, 1H), 
7.06 (m, 1H), 6.90(d,J=8.5, lH).5.94(s, 1H),5.57 (s, 1H), 2.11 (s, 3H), 1.32 (brs,6H). 
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10 



15 



EXAMPLE 266 
ro-S-Penzv|ifrne-9^hloro-U^ihvdrp-2^ 

{ Compound 366, smiCturp 45 of Scheme Xm. where r!=h r2 =C i BisCbffl ttl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg, 0.123 mmol) and benzyl magnesium chloride (614 pi, 0.614 mmol, 1M, Aldrich) 
to afford 10 mg (20%) of Compound 366 as a yellow oil. Data for Compound 366: *H 
NMR (400 MHz, acetone-d 6 ) 7.83 (d, J =2.3, 1H), 7.81 (m, 2H), 7.67 (d, / = 8.4, 1H), 7.39 
(m,2H),7.21 (m, 3H). 6.84 (d, 7=8.5, 1H),5.7I (s, 1H), 2.10(s. 3H), 1 .34 (br s, 6H). 

EXAMPLE 267 

(^-Chiora-i.^ihvdm^^-tnm^ 

fl quinoline (Compound 367. structure 45 nf Sc heme XIII wh^ R 1 =H R2=f ^ j | p3^. 
methvlphepY?) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(50 mg, 0.154 mmol) and a-chloro-o-xylene (345 mg, 2.46 mmol) to afford 14 mg (22%) of 
Compound 366 as a yellow oil. Data for Compound 366: *H NMR (400 MHz, acetone-d 6 ) 
7.85(d,7=2.5, 1H). 7.66 (d. 7=8.5, 1H), 7.17 (m,2H), 7.11 (m. 2H), 6.80 (d, J = 8.5, 2H), 
6.55 (s, IH).5.73(s, lH).4.98(s, 1H), 2.19 (s. 3H), 1 .29 (br s. 3H), 1.21 (s. 3H). 

EXAMPLE 26K 

(^-PenzYliden^-chloro-l ?-<lihvdrp-2.2-<1im P thvl.5^hm m .nnr^ fl T , i n ^ | f ^ 
(Compound 368. structure 95 of Scheme YYVj where R 1-2 =R 4-6 =R 9 =H R7 =R 8 =mefhv , 
RlO=nh e n Y |) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 313 
(25 mg, 0.080 mmol) and benzyl magnesium chloride (0.802 mL, 0.802 mmol, 1 M solution 
in ether, Aldrich) to afford 5 mg (16%) of Compound 368 as a yellow oil. Data for 
Compound 368: *H NMR (400 MHz, acetone-d6) 7.86 (d, J = 7. 1 , 1 H), 7.79 (d, J = 2.2, 
1H), 7.63 (d, J = 8.5, 1H), 7.40 (m, 2H), 7.20 (m, 4H). 6.89 (d, J = 8.6, 1H), 6.78 (d, J = 8.4, 
1H). 5.99 (s, 1H). 5.70 (d. J = 8.3, 1H), 1.37 (s, 6H). 
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EXAMPLE 269 

(Zl-9-Chloro-S-f2.fluorobenzvlideneV1.2-dihvdro^ 

flouinoline (Compound 369. structure 45 of Scheme XIII. where R ] =H. R2=C1 R 3 =?- 
S Huorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg, 0.123 mmol) and 2-fluorobenzylbromide (160 mg, 0.860 mmol) to afford 9 mg 
( 1 8%) of Compound 369 as a yellow oil. Data for Compound 369: *H NMR (400 MHz, 
acetone-d6) 8.32 (m, 1H), 7.84 (d, J = 1.7, 1H), 7.69 (d, J = 8.5, 1H), 7.26 (m, 2H), 7.20 (d, 
10 J= 3.0, 1H), 7.18 (m, 2H), 6.87 (d, J = 8.5, 1H), 5.97 (s, 1H), 5.57 (s. 1H), 2.1 1 (s, 3H), 
1.33 (brs,6H). 

EXAMPLE 270 

fZ1-9-Chloro-5-r3-nuoroDenzv lideneV1.2Hlihvdro-2.2.4-trimethvl-Sf/-chromenof3.4- 
15 flquinoline (Compound 370. structure 45 of Scheme XIII. where R'=H_ R 2 =CI. R 3 =3- 
fluorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(38 mg, 0.12 mmol) and 3-fluorobenzyl chloride (0.23 mL. 1.9 mmol) to afford 20 mg 
(42%) of Compound 370 as a yellow oil. Data for Compound 370: l H NMR (400 MHz, 
20 acetone-d6) 7.85 (d, J = 2.3, 1H), 7.69 (d, J = 8.5, 1H), 7.66 (m, 1H), 7.52 (d, J = 7.7, 1H), 
7.41 (m, 1H), 7.25 (m, 2H), 7.01 (m, 1H), 6.87 (d, J = 8.4, 1H), 5.73 (s, 1H), 5.57 (d, J = 
1.2, 1H), 1 .45-1.35 (br d, 6H). The C(4) methyl is obscured by the acetone multiplet. 

EXAMPLE 2731 

25 (Eyzy5-Benzvlidene-9-fluoro-1.2-dihvdro-2l 

rComoound 371. structure 45 of Scheme XIH. where R'=H. R2=R l^henvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 207 
(79 mg, 0.25 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 20 
mg ( 19%) of Compound 371 as a yellow oil, as a 2: 1 Z/E mixture. Data for Compound (2> 

30 371: *H NMR (400 MHz. acetone-d6) 7.80 (d» J = 7.7, 1H), 7.6 (m. 2H), 7.39 (t, / = 7.8, 
1H), 7.23 (m, 2H), 7.15 (m, 1H), 7.08 (m, 1H), 6.95 (m, 1H), 6.83 (dd, J = 8.4, 2.8, 1H), 
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5.70 (s, lH),5.SS(d.7 = 1.2, lH).2.10(s. 3H), 1.35-1.25 (brd, 6H). The characteristic 
signals for (£>371 are: 6.53 (s. 1H), 5.04 (s, 1H). 1 .94 (d. / = 1.2, 3H), 1.33 (s. 3H) 1 00 
(s, 3H). 



10 



15 



EXAMPLE 272 

g)-5-B CT 7.Yli(1en e -$-fluoro.l ?-dihvdm-2.2 4-tri met hvl.SW.^rn r T le non A.^ in ^ 

ure 45 of Scheme XTI I. where R '=F. r2=h R3sphenvl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 208 
(55 mg, 0.18 mmol) and 1.0 M benzylmagnesium chloride in Et 2 0 (Aldrich) to afford 1 1 
mg ( 1 7%) of Compound 372 as a yellow oil. Data for Compound 372: *H NMR (400 
MHz, acetone-d6) 7.86 (dd, J = 8.7, 6.2, lH),7.80(d,y = 7.6,2H),7.61 (d./=8.4, 1H). 
7.40 (app t. J = 7.8, 2H), 7.20 (m. 1H), 7.05 (m. 1H), 6.86 (m. 1H), 6.83 (d, 8.4, 1H)! 
5.71 (s. lH).5.55(d,7 = 1.1, 1H),2.11 (s,3H), 1 .40 (br s. 6H). 



EXAMPLE 27? 

?-Penz Y lidenH ?-dihydro-9-methoxv-? 2.4-rrim.rhvl. ^ hromennn ^^n^ 
[>und 373. stnicnire 4S of Srl^ g XIII wh.r. p 1 =H R 2 =m( . fhovY 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 314 
(55mg,0.18mmol)and 1.0M benzylmagnesium chloride in Et 2 0 (Aldrich) to afford 1 1 
20 mg(17%)ofCompound373asayeIlowoil. Data for Compound 373: lHNMR(400 

MHz. acetone-do) 7.79 (d, J = 7.6, 2H). 7.53 (d, J = 8.5. 1H). 7.4-7.2 (m, 5H). 6.84 (m, 2H), 
5.67 (s, lH),5.55(s. 1H). 3.82 (s, 3H). 2.1 1 (s. 3H). 1.35-1.30 (br s. 6H). 



25 



30 



EXAMPLE 274 

f?)-9-Fluort> 1 7-dihydro-? , ? 4-trim*thvl-5-(?-m^ , 
flquinoMne (Compound 374, stmcn.re 45 of Srl.p mc Vm wht >„ P Uh R 2=flimm p3 ^ ? . 
methvlphenvl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 207 
(34 mg, 0.1 1 mmol) and freshly prepared 1.0 M 2-methylbcnzyl magnesium chloride in 
Et 2 0 to afford 30 mg (70%) of Compound 374 as a yellow oil. Data for Compound 374: 
1 HNMR(400MHz.acetone-d 6 ) 8.20«L/=7.9. 1H), 7.64 (d, /= 8.5, 1H).7.58 (dd.7 = 
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10.0, 2.9, 1H), 7.26 (app t, 7 = 7.6, 1H), 7.19 (d, 7 = 7.4, 1H), 7.14 (m, 2H), 6.94 (m, 1H), 
6.84 (d, 7 = 8.5. 1H), 5.95 (s. 1H), 5.55 (d. 7 = 1. 1 , 1H). 2.28 (s, 3H), 2.14 (d,J= 1.1, 3H), 
1.35-1.30 (brs,6H). 

5 EXAMPLE 275 

fZV8-Fluoi^l.2-dihvdnv2.2.4-trimethvl-5-f2-methvlbenzvlideneV5/f-chromen^ 
flouinoline (Compound 375. structure 45 of Scheme XIII. where Rl=fluoro. r2 =h. R 3 =2- 
methvlohenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 208 
10 (31 mg, 0. 1 0 mmol) and freshly prepared 1 .0 M 2-methylbenzyl magnesium chloride in 
Et20 to afford 32 mg (80%) of Compound 375 as a yellow oil. Data for Compound 375: 
1 HNMR(400MHz,acetone-d6) 8.19 (d, 7= 7.9, 1H), 7.86 (dd, 7 = 8.8, 4.2, 1H),7.61 (d, 
7 = 8.5, 1H), 7.28 (app t, 7 = 7.6, 1H). 7.20 (d, 7 = 6.9, 1H), 7.15 (m, 1H). 6.94 (dd,7 = 9.6, 
2.7, 1H), 6.86 (m, 2H), 5.97 (s, 1H), 5.55 (d,7 « 1.2, 1H), 2.28 (s, 3H), 2.14 (s. 3H), 1.35 
15 (brs,6H). 

EXAMPLE 276 

(Z)-l^>Dihvdro-9-memoxv-2.2.4-trimethvl-5-f2-methvlbenzvl ideneV5f/-chromenor3.4- 
flouinoline (Compound 376. structure 45 of Scheme XIII. where Rl=H. R2=methoxv. 

20 R3=2.methvlphenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 314 
(55 mg, 0.18 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
mg (17%) of Compound 373 as a yellow oil. Data for Compound 373: *H NMR (400 
MHz, acetone-d6) 8.23 (d, J= 7.8, 1H), 7.64 (d, J= 8 J, 1H), 7.37 (m, 1H), 7.30 (m, 1H), 

25 7.15 (m, 2H), 7.04 (d, J = 8.6, 1H), 6.82 (d, 7= 8.4, 1H), 6.77 (dd, 7 = 8.6, 3.0, 1H). 5.92 (s, 
1H), 5.53 (d, 7 = 1 .2, 1H), 3.82 (s. 3H), 2.27 (s, 3H), 2.14 (s, 3H). 1.35 (br s, 6H). 

EXAMPLE^ 

(Zl-S-Benzvlidene-9-fluoro-l .2-dihvdro-2.2.4. 1 l-tetramethvl-5f/-chro menor3.4-/1quinoline 
30 (Compound 377. structure 95 of Scheme XXVI. where r1-2=r4 =R 6 =H , r3 =F . r5 =R 7- 
9 =methYl.R 10 =PhfflYl) 
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This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 315 
(28 mg, 0.087 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 19 
mg (56%) of Compound 377 as a yellow foam. Date for Compound 377: *H NMR (400 
MHz, acetone-d6) 7.79 (d, 7 = 7.6, 2H), 6.63 (dd, J = 1 1 .4, 2.9, 1H), 7.39 (app t. / = 7.8, 
5 2H), 7.25 (m, 2H). 6.97 (m, I H), 6.68 (s, 1 H), 5.74 (s. 1 H), 5.52 (d, J = 1 .2, 1 H), 2.61 (s, 
3H), 1.97 (s. 3H), 1.33 (or s, 6H). 

EXAMPLE 278 

W£)-5-(4-Chloronhenvn- 1 ^.S ^-tetrahvdro^-dimethvl-Sftehromennn 4-/]-4- 
10 quinolinone (Compound 378. structure 97 of Scheme XXVII. where R=4-chlomnh*nvn 
To a solution of Compound 164 (EXAMPLE 64) (220 mg, 0.6 mmol) in 6 mL of THF at - 
78 °C was added 1.6 M n-BuLi hexane solution (1 mL, 1.6 mmol), followed by di-/-butyj 
dicarbonate (0.7 g, 3.2 mmol) in 2 mL of THF. The reaction mixture was warmed to it and 
stirred for 15 h, then was quenched with 2% NaOH aqueous solution. The mixture was 

1 5 extracted with EtOAc (2 x 30 mL) and was concentrated. Chromatography of the crude 
residue on a silica gel column using 10 % EtOAc/hexane as solvent afforded the N-Boc 
Compound 164 (87 mg) in 30 % yield in addition to 60 % of the starting material (132 mg). 
The N-Boc material (40 mg, 0.082 mmol) in methanol (20 mL) at -78 °C was treated with 
O3 for 3 min and then with methyl sulfide (0.5 mL) for 30 min. Removal of solvent and 

20 chromatography of the crude mixture afforded a colorless oil, which was treated with excess 
TFA (0.5 mL) in 1 mL of CH2CI2 for 60 min. The reaction was quenched with 2% NaOH 
(5 mL) and was extracted with EtOAc (2 x 30 mL). Removal of the solvent and 
chromatography again provided 15 mg (47%) of Compound 378 as a yellow oil. Data for 
Compound 378: *H NMR (400 MHz, acetone^) 7.86 (d, J = 8.8, 1 H), 7.61 (d, / = 7.7, 1 

25 H), 7.40 (s, 1 H). 7.04 (t, J = 7.7. 1 H), 6.99 (d, J - 8.8, 1 H). 6.90 (t, J = 7.7, 1 H), 6.82 (d, 
J = 7.7, 1 H), 6.38 (bs, 1 H), 2.65 (d, J = 15.2, 1 H), 2.44 (d, J = 15.2, 1 H). 1 .97 (s, 3 H). 
1.37 (s, 3 H). 1.27 (s. 3 H). 
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EXAMPLE 279 

(/yS)-5-(4-ChlorophenvlV1.23.4-teti^ 

qilinolinone (Compound 379. structure 98 of Sche me XXVIII. where R=4-chlnrophenvI. 
Rl=methvn 

5 To a suspension of 40% NaH in mineral oil ( 1 0 mg, 0.25 mmol) in THF ( 1 mL) was added a 
solution of (R/S)- 1 -(f-butoxycarbony l)-5-(4-chlorophenyl)- 1 ,2,3,4-tetrahydn>-2,2-dimethyl- 
5^-chromeno[3,4-y]-4-quinolinone (structure 96 of Scheme XXVIII, where R=4- 
chlorophenyl, R'=methyl) (10 mg, 0.02 mmol) and excess Mel (0.1 mL). The reaction was 
stirred at rt for 2 h and was quenched with water ( 1 mL), and extracted with EtOAc (2x5 

10 mL). Removal of solvent provided the crude mixture, which was treated with TFA (0.2 mL) 
in dichloromethane ( I mL) for 60 min. Chromatography of the crude mixture on a silica gel 
column using 15 % EtOAc/Hexane as solvent afforded 6.5 mg (78%) of Compound 379 as a 
colorless oil. Data for Compound 379: *H NMR (400 MHz, CDCI3) 7.73 (d, J = 8.7, 1 H), 
7.49 (d. J = 7.7, 1 H). 7.30 (s. 1 H), 7. 1 3 (s, 4 H), 7.04 (t, J = 7.7, 1 H), 6.91 (t, J = 7.7, 1 H), 

15 6.83 (d. J = 7.7. 1 H), 6.7 1 (d, J = 8.7. 1 H), 4.28 (s, 1 H), 1 .29 (s, 3 H), 1 .20 (s, 3 H). 1 . 1 3 
(s,3H), 1.03 (s. 3 H). 

EXAMPLE 280 

(/?/^-5-(4-Chlomnhenvn-1.2Kiihvdro-2.2^imet hvl-57/^hromenor3.4-r1ut.qiiinftl^ y 
20 (Compound 380. structure 1 A of Scheme XXIX. where R=4-chloronh e nvn 

To a solution of Compound 379 (EXAMPLE 279) (10 mg, 0.025 mmol) in toluene (1 mL) 
at -78 °C was added 0.5 M DIBAL toluene solution (0.1 mL, 0.05 mmol) and the resulting 
mixture was warmed up to rt. The reaction mixture was quenched with water ( 1 mL) and 
was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography of the 
25 mixture on a silica gel column afforded 6.8 mg (70%) of 5-(4-chlorophenyl)- 1 ^,3,4- 

tetiahydro-4-hydroxy-2^-dimethyl-5/f-chromenoI3,4-/]quinoline as a colorless oil, which 
was treated in dichloromethane (1 mL) with a catalytic amount of TsOH for 3 h to provide 
4. 1 mg (63%) of Compound 380 as a colorless oil. Data for Compound 380: *H NMR 
(400 MHz, acetone-d6) 7.60 (d. J = 7.7. 1 H). 7.52 (d, J = 8.5, 1 H), 7.27 (d, J = 8.6. 2 H). 
30 7.25 (d, J = 8.6, 2 H). 7.01 (t. J = 7.7. 1 H). 6.89 (t. J = 7.7 Hz.l H). 6.81 (d. J = 7.7, 1 H), 
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10 



15 



6.67 (d. J = 8.5. 1 H), 6.57 (s. 1 H), 6.33 (d, J = 10.0, 1 H). 5.57 (d, J = 10.0, 1 H), 5.55 (bs. 
1 H), 1.32 (s,3H). 1.30 (s, 3 H). 

EXAMPLE 7A\ 

(+H/?MA5/W4-Chlprop^ 

. qujpoliqone (Compound 381. structure S3 of Sche m e XV. wh^m P^-chlnmp h^Yi, 

El=R?=m 

This compound (0.7 mg) was prepared by HPLC separation of the enantiomers of 
Compound 381 by a chiral column, Chiracel OD-R, using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 381 was determined by HPLC to be 
>90%e.e.;[a]20 D = + , 0 j (MeOH). 



EXAMPLE 1X1 

(-H*y/nyfl-5-(4-rh^ 

quinolinone (Compound 382. structure S3 gLSstemg XV wh^ pM-chlnmnh*nvi 

This compound (1 .5 mg)was prepared by HPLC separation of the enantiomers of 
Compound 235 by a chiral column. Chiracel OD-R, using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 382 was determined by HPLC to be 
20 68% e.e.; [ajZOo = . 63 (MeOH). 

EXAMPLE 2S3 

(/y^-5-(4-Ch|pm P hfnYl)-1.2.3^ 

quinolinp^ (Compound 383, structure 4A of Sch«n» YYI^ ^ ere M^^^u^ 
25 This compound (0.63 mg, 3%) was prepared in a manner similar to that described for 

Compound 234 (EXAMPLE 134) from Compound 380 (EXAMPLE 280) as a colorless oil. 

The major product (4 1 %) was Compound 378 (EXAMPLE 278). Data for Compound 383: 

1H NMR (400 MHz, CDCI 3 ) 7.62 (d. / = 8.3, 1 H), 7.60 (d. J = 7.7, 1 H), 7. 1 7 (d, J = 8.6. 

2H).7.09(d.y=8.6.2H).7.06(t,y = 7.7, 1 H), 6.94 (t, J = 7.7, 1 H), 6.83-6.80 (m, 2 H), 
30 6.26(s. 1 H).3.88(bs. 1 H), 3.55 (d, J = 20.0, 1 H),3.11 (d,7= 10.0, 1 H). 1.33(s.3H), 

1.32 (s. 3 H). 
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EXAMPLE 284 

(/^-3-(3-FluorobenzvlV5-(3-fluorobera^^ 

trimethvl-5 j^hromenor3.4-flouinoline (Compound 384. structure 8A of Scheme XXX. 
where R1=R2=H, R3=3-f)uorophCTYl) 
S (/tt^l.2.3.4-Tetrahvdro-2.2^ (structure 7A of 

Scheme XXX. where R 1 =R 2 =H) . This compound was prepared by the same Boc- 
protection/hydroboration/oxidatton/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from Compound 159 (EXAMPLE 59) (440 mg, 2.0 
mmol) to afford 98 mg (16%) of (/V5)-l,23,4-tetrahydro-2,2 t 4-trimethylcoumarino[3,4-yi-3- 
10 quinolinone as a yellowish oil. Data for (/i/S)- 1,2,3 ,4-tetrahy dro-2,2,4- 

trimethylcoumarino[3,4-y]-3-quinolinone: *H NMR (400 MHz, CDCI3) 7.95 (d, J = 8.6, 2 
H), 7.38 (t,J = 8.2, 1 H), 7.31-7.24 (m, 2 H), 7.16 (d, J = 8.5, 1 H),5.29 (q,7 = 7.4, 1 H), 
3.94 (bs, 1 H), 1 .56 (s, 3 H). 1 .48 (d, J « 7.4, 3 H), 1 .22 (s, 3 H). 

15 (/?/S)-3-(3-FluorobenzvlV5-(3-flu^ 

trimethvl-5//-chromenor3.4-/1quinoline (Compound 384. structure 8A of Scheme XXX. 
where R1=R2=H. R3=3-fluorophenvn To a solution of (R/Sy 1 ,2,3,4-tetrahydro-2,2,4- 
trimethylcoumarino[3,4-/]-3-quinolinone (3 mg, 0.01 mmol) in ether (3 mL) at rt was added 
the freshly prepared a 0.5 M 3-fluorobenzylmagnisium chloride ether solution (0.5 mL, 0.25 

20 mmol) and the resulting mixture was stirred at rt for 2 h, then was quenched with water (5 
mL). The mixture was extracted with EtOAc (2x5 mL) and was concentrated and purified 
by silica gel chromatography to afford the intermediate, which was treated with TsOH (5 
mg) in dichloromethane (1 mL) for 60 min. The reaction was quenched with 2% NaOH (5 
mL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography of 

25 the mixture afforded 3.0 mg (59%) of Compound 384 as a colorless oil. Data for 

Compound 384: *H NMR (400 MHz, CDCI3) 7.71 (d, J = 7.8, 1 H), 7.63 (d.7= 1 L0, 1 
H), 7.51 (d.7=8.4, 1 H), 7.40 (d, J = 7.8, 1 H),7.33 (td,J = 7.8, 6.2, 1 H), 7.28-7.18 (m, 3 
H), 7.13-6.92 (m, 5 H), 6.65 (d, / = 8.3, 1 H), 5.89 (s, 1 H), 3.73 (q, J = 6.8, 1 H), 3.66 (s, 1 
H), 3.08 (d,7= 14.2, 1 H),2.97 (d,J= 14.2, 1 H),2.79(s, 1 H), 1.33 (s, 3 H), 1.29(d,J = 

30 6.8, 3 H), 1.18 (s, 3 H). 
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EXAMPLES 

(/y^-3.5-Dibutvl-1.23.4-tetrahvdrD.3-hvdm»v- 2.2.4-trimethv|-5W^hmi n Pn^^ | ^- 
flqUIPPHne (Compound 385. structure 9A of Scheme YXXI. wHp». Rl =R 2 =H RS^.h,,^ 
To a solution of (^-1.2,3,4-tctrahydro-2,2,4-trimethylcoumarino[3^/J-3H ! uinolinone 
5 (EXAMPLE 284) (4 mg, 0.01 mmol) in ether (3 mL) at rt was added 1 .6 M n-BuU hexane 
solution (0.05 mL, 0.08 mmol) and the resulting mixture was stirred at it for 2 h, then was 
quenched with water (5 mL). The mixture was extracted with EtOAc (2 x 5 mL) and was 
concentrated and purified by silica gel chromatography to afford the intermediate, which 
was treated with Et 3 SiH (0.05 mL) and TFA (0.05 mL) in dichloromethane (1 mL) for 60 

10 min. The reaction was quenched with 2% NaOH (5 mL) and was extracted with EtOAc (2 x 
5 mL). Removal of solvent and chromatography of the mixture afforded 0.8 mg (20%) of 
Compound 385 as a colorless oil. The relative stereochemistry of this compound was not 
determined. Data for Compound "385: *H NMR (400 MHz, CDCI3) 7.61 (d,J= 7.8, 1 H), 
7.44 (d, J = 8.3Hz. 1 H). 7. 14 (t, J « 7.8, 1 H), 6.98 (t, J = 7.8, 1 H). 6.94 (d, J = 7.8, 1 H). 

15 6.53 (d. J = 8.3, 1 H), 5.53 (dd, J- 10.3, 3.5, 1 H), 3.42 (bs, 1 H), 2.94 (q, J = 7.0, 1 H), 
2.65 (s. 1 H), 1.88-1.63 (m. 2 H), 1.53-1.22 (m. 10 H), 1 .44 (d, J = 7.0, 3 H), 1.33 (s,3H). 
L08 (s, 3 H), 0.94 (t, J = 7.2, 3 H), 0.87 (t, J = 7.2, 3 H). 



20 



EXAMPLE 28* 

f/y.S>5-ButvH , ? * 4.trtrahvdro.2.2.4-trimethvl-5W^hmmP nor3.4.fl^-n.,innHn An f 
(Compound 3ft6, SBUg&g 1QA or 11 A of Scheme XVYTT w here R I=r2=H R3=„. h „ tv n 
To a solution of (*W^butoxycarbonyl-l,2.3,4-te^ 

/]-3-quinolinone (structure 6A of Scheme XXX, where R«=R2=H, an intermediate from 
EXAMPLE 284) (4 mg, 0.012 mmol) in THF (1 mL) at -78 °C was added 1 .6M n-BuLi 
hexane solution (0.016 mL, 0.024 mmol) and the resulting mixture was warmed up slowly 
to -20 °C, then was quenched with water (0.5 mL). Removal of solvent provided the crude 
product, which was treated with TFA (0.05 mL, 0.65 mmol) and Et 3 SiH (0. 1 mL, 0.65 
mmol) in dichloromethane (1 mL) for 60 min. The reaction was quenched with 2% NaOH 
(2 mL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography 
30 of the residue afforded 0.7 mg ( 1 7%) of Compound 386 as a colorless oil. The relative 
stereochemistry f Compound 386 was not determined. Data for Compound 386: *H 
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NMR (400 MHz, CDCI3) 7.63 (d, / = 7.7, 1 H), 7.5 1 (d, J = 8.2, 1 H), 7. 16 (t, J = 7.7, 1 H), 
7.01 (t, J = 7.7. 1 H). 6.96 (d. J = 7.7, 1 H), 6.74 (d. / = 8.2. 1 H), 5.32 (dd, J = 10. 1 and 1 .0, 
1 H). 3.66 (q, J = 7.2, 1 H), 1 .98- 1 .90 (m, 1 H). 1 .58- 1.18 (m, 5 H), 1 .48 (s. 3 H), 1 .44 (d. J 
= 7.2. 3 H). 1 .20 (s. 3 H), 0.89 (t, J = 7.3, 3 H). 

5 

EXAMPLE 287 

(/e/S-4/.5ft-1.2.3.4-Tetrahvdio-2.2.4-tri^ 

(Compound 387. structure 18A of Scheme XXXIII. where R)=r2=H. R3-phenvn 
This compound, along with Compound 388 (EXAMPLE 288), was prepared by the same 

1 0 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 161 (EXAMPLE 6 1 ) (40 mg. 0. 1 1 
mmol). Compound 387 (4.0 mg. 10%) was obtained as a colorless oil. Data for Compound 
387: lH NMR (400 MHz, CDCI3) 7.59 (d, J = 8.3. 1 H), 7.57 (d, / = 7.6, 1 H). 7.2 1-7.12 
(m, 5 H). 7.05 (t, J = 7.6, 1 H), 6.92 (t, J = 7.6, 1 H), 6.86 (d, / = 7.6, 1 H), 6.83 (d, J = 8.3, 

15 1 H), 6.37 (s, 1 H), 3.72 (bs. 1 H), 3.41 (q, J = 7.5, 1 H), 1 .50 (d, / = 7.5. 3 H). 1 .45 (s, 3 H). 
1.17 (s, 3 H). 

EXAMPLE 288 

(/?/5-4/.5MVlJZ.3.4-Tetrahvdrc~2.2.4-trimethvl-5-phenvl -Sf/-chromenor3.4-f1-3-quinolinone 
20 (Compound 388. structure 17A of Scheme XXXIII. where R>=R2=H. RS^henvh 

This compound, along with Compound 387 (EXAMPLE 287), was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 161 (EXAMPLE 6 1 ) (40 mg. 0. 1 1 
mmol). Compound 388 (7.3 mg, 18%) was obtained as a white poweder. Data for 
25 Compound 388: mp 108-1 10 °C; IR (neat) 3358. 2972. 1720. 1473, 1292, 1213, 752; *H 
NMR (400 MHz, CDCI3) 7.66 (d, / = 7.7, 1 H). 7.64 (d. J = 8.2, 1 H), 7.20 (s. 5 H), 7.06 (t. 
J = 7.7, 1 H), 6.95 (t, J = 7.7, 1 H), 6.83 (d, J = 8.2. 1 H), 6.77 (d, J = 7.7. 1 H), 6.39 (s, 1 
H). 3.72 (bs, 1 H), 3.58 (q, J m 7.4, 1 H). 1 .44 (s, 3 H). 1 .23 (s. 3 H). 0.80 (d. / = 7.4. 3 H); 
NMR (100 MHz, CDCI3) 214.4, 151.0. 143.2. 139.3. 131.1. 128.9, 128.8, 128.6, 
30 128.5. 123.4. 122.7, 122.2, 122.1. 122.0, 1 18.3. 1 16.6, 75.4, 60.2, 43.9, 28.1, 27.3, 16.3. 
Anal. (C25H23N02-3/4H20) C, H. N. 
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EXAMPLE 289 

(Z)-(WS)-5-( 3-Fluorobenzvlidene>- 1 ^.3.4-tetrahv dro-2.2.4-trimprhvl-5W- c hrnm ftn nf ^ 
?-quino)inpne (Compound 389, structure 19A of Schema XXXIV. wh.r, r1 =R 2 =h r3 = ^. 
fluorpphenyl) 

To a solution of (^-l^butoxycarbonyl-U3.4-tetrahydro-2^,4-trimethylcoumarino[3,4- 
.fl-3-quinolinone (structure 6A of Scheme XXX, where Rl=R2=H, an intermediate from 
EXAMPLE 284) (10 mg, 0.025 mmol) in THF (1 mL) at -78 °C was added freshly prepared 
1 .0 M 3-fluoroben2ylmagnesium bromide (0.06 mL, 0.06 mmol) and the reaction was 
slowly warmed up to rt and was quenched with water (1 mL). The mixture was extracted 
with EtOAc (2x5 mL) and was concentrated to provide the crude intermediate, which was 
treated with excess TFA (0.2 mL) in dichloromethane (1 mL) for 30 min and then quenched 
with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), concentrated 
and chromatographied to afford 6.0 mg (60%) of Compound 389 as a yellowish oil. Data 
15 for Compound 389: IR (neat) 3356. 1716, 1604, 1469, 1251; *H NMR (400 MHz, 

CDCI 3 ) 7.73 (d,7= 7.8, 1 H), 7.70 (d, /= 11.1, 1 H), 7.60 (d, J = 8.3, 1 H), 7.42 (d, J = 7.8, 
1 H), 7.3 1 (td, J = 8.0 and 6.2. 1 H), 7.22 (d. J = 8. 1 . 1 H). 7. 1 8 (d. J = 7.0, 1 H), 7.08 (t, J = 
7. 1 , 1 H). 6.94 (td. J = 8.4 and 2.4, 1 H). 6.85 (d, J = 8.3. 1 H). 5.87 (s. 1 H). 4.33 (q, J = 
7.3. 1 H), 3.78 (s. 1 H). 1.56 (d. J = 7.3. 3 H), 1.51 (s, 3 H). 1.24 (s, 3 H); NMR (100 
MHz. CDCI 3 ) 2.14.0. 162.4 (d. 7= 244.0 Hz), 152.3, 147.0, 144.2, 1 37.2 (d, J = 8. 1 Hz), 
129.8 «L7 = 8.8 Hz). 128.7. 128.0. 125.4, 124.2. 123.0. 122.6, 122.4. 121.9. 121.8. 118.1, 
116.5. 115.8 (d.7 = 23.1 Hz). 114.1. 113.8 (d. 7= 21.1 Hz), 60.1, 44.9, 27.7, 27.2, 17.4. A 
minor 1 .0 mg (<10%) product was also isolated and identified as (EHMS)-5-(3- 
fluorobenzylidene)- 1 ,2,3,4-tetrahydro-2^,4-trimethyl-5//-chromenor3,4-/J-3-quinolinone; 
25 *H NMR (400 MHz, CDCI3) 7.78 (d, J = 7.9, 1 H), 7.70 (d, J = 8.7, 1 H),7.67 (d.7= 10.2, 
1 H). 7.42 (d, J = 7.8. 1 H). 7.35-7.26 (m. 3 H), 7.21 (d. J = 8.1. 1 H), 7.10 (t. J = 8.2. 1 H). 
6.97 (td. J = 8.4 and 2.4. 1 H), 5.80 (s. 1 H). 4.28 (q. J = 7.3, 1 H), 3.55 (bs, 1 H), 1 .88 (s, 3 
H). 1.76 (d, J = 7.3, 3 H). 1.33 (s, 3 H). 
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(/re^/.6t<V1.2.3.4-TetrahvdiP-2.2.4-tri^ 

auinolinone (Compound 390. structure 23A of Scheme XXXV. where Rl=phenvm 
1.2-Dihvdro-2^.4-trimethvl-10-isocoumarinof3.4-flquinoli ne ( Compound 21 A. Scheme 
5 XXXV> This compound was prepared by General Method 8 (EXAMPLE 138) from 7- 
amino-3,4-benzocoumarin to afford l,2-dihydro-2 t 2,4-trimethyl-10-isocoumarino[3.4- 
/Iquinoline (150 mg, 0.52 mmol, 60%) as a yellow solid. Data for 1 ,2-dihydro-2,2,4- 
trimethyl-10-isocoumarino[3,4-/]quinoline: mp 197-199 °C; IR (KBr) 3350, 2960, 171 1, 
1608, 1566, 1468 and 131 1; *H NMR (400 MHz, CDCI3) 8.20 (d, J = 7.6, 1 H), 8.10 (d, J 
10 = 7.6, 1 H). 7.83 (d, J = 8.6, 1 H). 7.77 (t, J = 7.6. 1 H), 7.44 (t, J = 7.6. 1 H), 6.64 (d, J = 
8.6, 1 H), 5.88 (bs, 1 H), 5.38 (s, 1 H), 2.39 (s, 3 H), 1 .29 (s, 6 H); ™C NMR (100 MHz, 
CDCI3) 161.5, 149.6, 146.9, 136.6, 134.8, 130.4. 128.3, 126.6, 122.8. 120.8. 1 19.0. 1 1 1.1. 
109.6. 108.6. 51.7. 30.4. 23.6. 

IS 1.2-Dihvdro-2.2.4-trimethvl-6-phenvl-5A/-isochr omenor3.4-rlQuinoline (structure 22A of 
Scheme X XXV. where R*=phenvn This compound was prepared by General Method 5 
(EXAMPLE 60) from l,2-dihydro-2,2,4-trimethyM0-isocoumarino[3,4-/]quinoline (60 mg. 
0.20 mmol) and bromobenzene (157 mg, 1 .0 mmol) to afford 60 mg (85%) as a colorless 
oil. Data for l,2-dihydro-2,2,4-trimethyl-6-phenyl-5//-isochromeno[3,4-/Jquinoline: *H 

20 NMR (400 MHz, CDCI3) 7.60 (d, / = 7.7, I H), 7.44 (d, J = 8.3, 1 H), 7.43-7.30 (m, 7 H), 
7.10 (t, J = 7.7, 1 H). 6.73 (d, J = 7.7, 1 H), 6.04 (s, 1 H), 5.22 (s, 1 H), 3.87 (bs, 1 H). 2.1 1 
(s. 3 H). 1 .26 (s. 3 H), 1 .23 (s, 3 H); ™C NMR ( 100 MHz. CDCI3) 152.0. 146.3. 145.2. 
139.6, 132.9, 131.6, 129.3, 128.6. 128.4, 125.9. 125.6, 123.5, 121.2. 113.9. 111.2, 108.5. 
80.1,51.4, 30.3. 30.1.23.5. 

25 

(fUS-4l.6u\- 1 .2.3.4-Tetrahvdro-2.2.4-trimethvl-6-phe nvl-5//-isochromenor3.4-fl-3. 
auinolinone This compound was prepared by the same Boc- 

protection/hydroboration/oxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from 1.2-dihydro-2^,4-trimethyl-6-phenyl-5i/- 
30 isochromeno[3.4-/]quino]ine (30 mg, 0.085 mmol). Compound 390 (2.2 mg, 7%) was 
obtained as a colorless il, al ng with xx mg (14%) of C mpound 391 (EXAMPLE 291). 
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Data for Compound 390: *H NMR (400 MHz, CDC1 3 ) 7.65 (d, 7 = 7.8. 1 H). 7.49 (d, 7 = 
8.4, 1 H). 7.37 (t. 7 = 7.8, 1 H), 7.30 (s, 5 H), 7. 1 9 (t, 7 = 7.8, 1 H). 6.89 (d, 7 = 7.8, 1 H). 
6.38(d,7=8.4. 1 H),6.14(s, 1 H), 3.83 (q, 7 = 7.5, 1 H), 3.67 (bs, 1 H), 1.41 (s,3H), 139 
(d,7=7.5,3H), 1.12 (s, 3 H). 

5 

EXAMPLE 291 

WS-4(,6f)-h? 4-Tetrahvdro-2.2.4-trimethvl.6.p henvl-5H-«nrhro me nnr^ A-f] .*. 
fluinp}inone (Compound 391 structure 24A o f Scheme XYXV. where P l^p h^yi^ 
Compound 391 (4.4 mg, 14%) was obtained as a colorless oil along with Compound 390 as 
10 described above (EXAMPLE 290). Data for Compound 391: IR (neat) 3358, 1716, 1614, 
1471, 1439, 1030;lHNMR(400MH2.CDCI 3 )7.66(d,J = 7.7, 1 H). 7.53 (d, 7 = 8.3, 1 
H). 7.35 (s, 5 H), 7.34 (t, 7 = 7.7, I H), 7.15 (t, 7 = 7.7, 1 H), 6.79 (d, 7 = 7.7, 1 H), 6.12 (s, 1 
H), 3.82 (q, 7 = 7.3, 1 H),3.66(bs, 1 H), 1.41 (s,3H), 1.23 (s.3H), 1.14 (d, 7 = 7.3, 3 H). 

15 EXAMPLE 297. 

(^-(ft/^-5-fBen7 Y Hdene)- 1.2.3.4^ 

quinplipppe (Compound 192. structure 10 A of Srf,Pm» YYXIV. where r1 = p2^h 
R3=Dhenvn 

Toasolutionof(/yS)0.r.butoxycarbonyI-lA3.4-tetrahydro-2,2,4-trimetn^ 
20 /1-3-quinolinone (structure 6A of Scheme XXX, where R«=r2= H , an intermediate from 
EXAMPLE 284) (10 mg, 0.025 mmol) in THF(1 mL) at -78 °C was added 1.0 M 
benzylmagnesium bromide (0.06 mL, 0.06 mmol) and the reaction was slowly warmed up to 
it and was quenched with water (1 mL). The mixture was extracted with EtOAc (2 x 5 mL) 
and was concentrated to provide the crude intermediate, which was treated with excess TFA 
25 (0.2 mL) in dichloromethane ( 1 mL) for 30 min and then quenched with 5 % NaOH (5 mL). 
The mixture was extracted with EtOAc (2 x 10 mL), concentrated and chromatographied to 
afford 3.8 mg (40%) of Compound 392 as a colorless oil. Data for Compound 392: IR 
(neat) 3354, 1716. 1469, 1261, 1045; lH NMR (400 MHz, CDCI3) 7.81 (d, J = 7.3, 2 H). 
7.72 (d.y= 7.7, 1 H), 7.59 (d, J = 8.4. 1 H), 7.39 (t, J = 7.3, 2 H), 7.24-7. 1 8 (m, 2 H). 7. 1 7 
30 (d, 7=7.7, 1 H). 7.08(t.7 = 7.7. 1 H). 6.83 (d. 7 = 8.4, 1 H),5.91 (s. 1 H), 4.37 (q. 7= 7.3. 1 
H).3.76(s. 1 H). 1.57 (d. 7= 7.3. 3 H). 1.51 (s.3H). 1.24 (s,3H); 13 C NMR (100 MHz, 
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CDCI3) 2.14.1, 152.7, 146.0, 144.2. 135.1, 129.5. 128.6, 128.5, 127.1, 124.2, 122.8, 122.4, 
122.2, 121.8, 121.7, 117.8, 116.5, 115.4,60.1.44.9,27.7,27.2, 17.4. 

EXAMPLE 293 

5 (/re^/.5Kl-5-( 3-Fluorophenvn-1.2.3.4-tetrah^^ 

quinolinone (Compound 393. structure 17A of Scheme XXXIII. where R 1 =r2 = h. R 3 =3- 
fluoroohenvn 

This compound, along with Compound 394 (EXAMPLE 294), was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 

1 0 of Compound 234 (EXAMPLE 1 34) from Compound 191 (EXAMPLE 9 1 ) (30 mg. 0.08 1 
mmol). Compound 393 (6.9 mg, 22%) was obtained as a colorless oil. Data for Compound 
393: IR (neat) 3356, 1719, 1602, 1487, 1288, 1209, 1028; *H NMR (400 MHz, CDCI3) 
7.66 (d, J = 7.7, 1 H), 7.64 (d, J = 8.3, 1 H), 7.19 (td, J = 7.9, 5.8, 1 H). 7.09-6.86 (m, 5 H), 
6.85 (d. J = 8.3, 1 H), 6.78 (d, J = 7.7, 1 H), 6.38 (s, 1 H), 3.72 (bs, 1 H), 3.58 (q, J = 7.4, 1 

15 H), 1.44 (s, 3 H), 1.23 (s. 3 H), 0.87 (d, J = 7.4, 3 H); ™C NMR (100 MHz. CDCI3) 214.1. 
162.9 (d, 7 = 246.2), 150.7, 143.3, 141.8 (d, 7 = 6.3), 130.4, 130.2, 130.1, 128.6, 124.6, 
123.3, 1 22.7, 1 22.4, 1 22.3 (d, 7 = 22. 1 ), 1 1 8.3, 1 16.9, 1 1 5.8 (d, 7 = 21 .4), 74.5, 60.2, 43.9, 
28.1,27.3,14.4. 

20 EXAMPLE 294 

(WS-4/.5n-5-f3-nuorophenvn-1.23.4-te^ 

flWinolinpne (Compound 394, Structure 13A of Scheme XXXIfl, where r'=r2=H, r3=3- 
fluorophenvn 

This compound, along with Compound 393 (EXAMPLE 293), was prepared by the same 
25 Boc-protection/hydroboration/oxidation/dcprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.081 
mmol). Compound 394 (5.0 mg, 1 6%) was obtained as a colorless oil. Data for Compound 
394: IR (neat) 3356, 1719, 1608. 1473, 1288, 1209, 1039; *H NMR (400 MHz, CDCI3) 
7.60 (d, 7 = 8.3, 1 H). 7.58 (d. 7 m 7.7. 1 H). 7.15 (td, 7 = 7.9, 5.8. 1 H). 7.09 (t. 7 = 7.7, 1 
30 H), 6.97-80 (m, 6 H). 6.34 (s. 1 H), 3.73 (s, 1 H). 3.38 (q, J = 7.3. 1 H), 1 .50 (d, / = 7.3, 3 
H), 1.46 (s,3H), 1.19(s,3H); l^C NMR (100 MHz, CDCI3) 213.2, 162.9 (d, J= 247), 
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150.8, 142.7, 141.6 (d. 7=6.4), 130.2. 130.1, 129.9, 128.5, 123.6, 122.8, 122.7, 122.4. 
122.2, 118.3. 116.8, 115.5 (d,7 = 21.6), 1 14.9 (d. 7 = 22.6 Hz). 74.2, 60.1,43.0,27.3, 26.6, 
18.4. 



5 EXAMPLE 29S 

W^/,5/Vl,2.3.4-Tetrahvdr<v2.2.4-trim e thvl.5.f3-rtrifliin r o me thv1^nh e nviy';^. 

Shromenpr3.4-fl-3-nninoHnone fComnound39s gttHC B ia »8A of Scheme XXXTTI w h r 
R*=r2=H R3 = ^ Trifluoromethvhph< , nY i ) 

This compound, along with Compound 396 (EXAMPLE 396), was prepared by the same 
1 0 Boc-protection^iydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 195 (EXAMPLE 95) (20 mg. 0.049 
mmol). Compound 395 (3.2 mg, 15%) was obtained as a colorless oil. Data for Compound 
395: IR (neat) 3354, 2926, 1720, 1607. 1473. 121 1, 1 126. 1074; *H NMR (400 MHz, 
CDCI 3 )7.61 (d,7=8.3. 1 H). 7.57 (d. 7= 7.7. 1 H). 7.42 (t. 7 = 7.7, I H).7.39(s, 1 H), 
15 7.38-7.30 (m, 2 H), 7.09 (t, 7 = 7.7, I H), 6.95 (d, 7 = 7.7, 1 H),6.91 (d.7=8.4, 1 H),6.86 
(d, 7 = 8.3. I H). 6.39 (s. 1 H), 3.77 (s. 1 H). 3.37 (q, 7 = 7.3, 1 H), 1 .50 (d, 7 = 7.3, 3 H), 
1.48 (s, 3 H), 1.20 (s, 3 H); 13c NMR (100 MHz, CDC1 3 ) 213.1, 150.7, 142.8. 131.1, 
129.4, 129.1, 128.6, 125.4, 124.6, 123.0, 122.7. 122.6. 122.5, 122.2. 1 18.3, 1 17.0, 74.0, 
60.2,43.1,27.1,26.5, 18.4. 



20 



25 



EXAMPLE 2Q& 

(m-4f , $H)- 1 ,2,3 , 4-Tf trahvdro-2.2.4-trirnethvl.5-n.f tri fl uoromethvnph^nvn.Sf/- 
chro m enor3,4-n-3.niiinolinone (Compound 396. struct^ 17a o f Scheme xxvni ^ h rr 
R 1 =R2=H- R3=3-f triflu oromethvnphenYl) 

This compound, along with Compound 395 (EXAMPLE 395). was prepared by the same 
Boc-protectioiimydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 396 (3.2 mg, 15%) was obtained as a colorless oil. Data for Compound 
396: IR (neat) 3356, 2928. 1718. 1602, 1330, 1126. 1074; lH NMR (400 MHz. CDCI3) 
30 7.67«L7=8.3. 1 H). 7.65 (d. 7 = 7.7. 1 H).7.52(s, 1 H), 7.48 (m. 1 H). 7.35-7.30 (m, 2 H), 
7.08 (t, 7 = 7.7. 1 H). 6.98 (t. 7 = 7.7. 1 H). 6.88 (d, 7 = 8.3. 1 H), 6.78 (d. 7 = 7.7. 1 H). 6.43 
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(s, 1 H), 3.75 (s, 1 H), 3.57 (q, J = 7.4, 1 H), 1 .45 (s, 3 H), 1 .24 (s, 3 H), 0.86 (d, J = 7.4, 3 
H); 13c NMR (100 MHz, CDCI3) 214.0, 150.5, 143.3, 140.3, 132.1, 131.2 (q, 7 = 31.7), 
130.0, 129.1, 128.7, 125.7. 123.3, 122.7. 122.6. 122.5. 122.2, 118.3. 117.1.74.3.60.2,43.8. 
28.2. 27.3. 16.5. 

EXAMPLE 297 

f/y5-3/.4u3 uV5^4^1orop henvlV1^.3.4-tetrahvdrp-3-methoxv-2^.4-trimethvl-5f/- 
chromenof3.4-r1ouinoline (Compound 397. structure 26A of Scheme XXXVI. where 
r1=r2=h. R3=4.chloropheiivl. R^methvll 

To a solution of (ii/S-3/.4u,5u)-5-(4-chlorophenyl)- 1,2.3 ,4-tetrahydro-3-hydroxy-2,2,4- 
trimethyl-5//-chromeno[3,4-/]quinoline (structure 14A of Scheme XXXIII, where 
r!=r2=h, R3=4-chlorophenyl. an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg. 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2x10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was purified by silica gel chromatography to afford 5.0 mg (75%) of 
Compound 397 as a colorless oil. Data for Compound 397: *H NMR (400 MHz, CDCI3) 
7.53 (d, J = 7.7. 1 H), 7.48 (d. J = 8.4, 1 H). 7.12 (s, 4 H). 7.04 (t, J = 7.7. 1 H). 6.89 (t. J = 
7.7, 1 H), 6.87 (d, J m 7.7, 1 H), 6.63 (d, J = 8.4, 1 H), 6.48 (s, 1 H), 3.74 (bs, 1 H), 3.26 (s. 
3 H), 3.08 (d, J m 3.8, 1 H). 2.83 (qd, J = 7.3, 3.8, 1 H), 1.52 (d, J= 7.3, 3 H). 1 .35 (s, 3 H), 
1.50 (s, 3 H). 

EXAMPLE 298 

(WS-314u.5/V5-(4^1orophenvn-1.2.3.4-tet^ 

chromenor3.4-nquinoline (Compound 398. structure 25A of Scheme XXXVI. where 
r1=r2=H. RS^hlorophenvl. R4=methvn 

To a solution of (/y5-J/,4tt,50-5-(4^hlorophenyl)-l^,3.4-tetrahydn>.3-hydroxy-2,2,4- 
trimethyl-5W-chromenot3,4-/Iquinoline (structure 13A of Scheme XXXHI, where 
r1=r2=h, R 3 =4-chlorophcnyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
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mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 CI 2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was purified by silica gel chromatography to afford 4.7 mg (70%) of 
Compound 398 as a colorless oil. Data for Compound 398: lHNMR(400MHz CDC1 3 ) 
7.55 (d. 7 = 7.7, 1 H), 7.47 (d, 7 = 8.4, 1 H), 7. 1 6 (d. 7 = 8.7, 2 H). 7.12 (d. 7 = 8 1 2H) 
6-97 (t.y = 7.7, 1 H). 6.89 (t. 7=7.7. 1 H), 6.73 (d, 7 = 7.7, 1 H), 6.68 (d, 7=8.4, 1 H) 6 34 
(s. 1 H),3.65(bs, 1 H),3.53(s.3H),3.03(s, 1 H), 3.02 (qd. 7 = 7.0, 0.8, 1 H), 1.30(s 3 H) 
1.11 (s, 3 H), 0.88 (d, 7 = 7.0,3 H). 



EXAMPLE 200 




15 P1=R2=H R 3 =4-ehlnrmph»„ vK R 4 CTrnpvl> 

To a solution of (™-^«.50-5^h^^ 

trimethyl-5^-chromeno[3,4-/]quinoline (structure 13A of Scheme XXXIII, where 
R'=R2=H. R3=4-chlorophenyI, an intermediate from EXAMPLE 135) (7 mg, 0.014 mmol) 
•n DMF (0.5 mL) and excess PrI (0.5 mL) was added 60% NaH in mineral oil (10 mg 0 25 

20 mmol). The resulting white slurry was stirred a, rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 CI 2 ( 1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL) 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of ' 

25 Compound 399 as a colorless oil. Data for Compound 399: 1 H NMR (400 MHz CDCI3) 
7.57(d,7 = 7.7, 1 H). 7.48 (d. 7 =8.4. 1 H). 7.16 (d, 7= 8.6. 2 H). 7.12 (d. 7= 8.6 2H) 
6.990,7 = 7.7. 1 H). 6.89 (t. 7= 7.7. 1 H). 6.73 (d. 7 = 7.7. I H). 6.68 (d, 7 = 8.4. 1 H), 6.33 
(s. 1 H),3.65(bs. 1 H).3.58(m.2H),3.11 (d,7=5.8. 1 H). 3.00 (qd, 7 = 7.0. 5.8. I H) 
1 .65- 1 .50 (m, 2 H). 1 .30 (s, 3 H), 1 . 10 (s. 3 H). 0.93 (t, 7 = 7.4. 3 H). 0.88 (d. 7 = 7 0 3 H) 



WO 96/19458 PCT/US95/16096 

260 

EMMPMS300 

(WS-i/.4K.5K)-5-(4-Chlorop^^^ 

chromenor3.4-flQuinoline (Compound 400. structure 26A of Scheme XXXVI. where 

r»=r2=h, R 3 =4-^hl9rQphgnYl. B 4 =prQpyl) 

5 To a solution of (R/S-3l,4u, 5i<)-5-(4-chlorophenyl)- 1 f 2,3,4-tetrahydix>-3-hydroxy-2,2,4- 
trimethyl-5W-chromeno[3 t 4-/]quinoline (structure 14A of Scheme XXXIII, where 
r1=r2=h, R 3 =4-chlorophenyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0.5 mL) and excess Prl (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 

10 mL). The mixture was extracted with EtOAc (2x10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of 
Compound 400 as a colorless oil. Data for Compound 400: *H NMR (400 MHz, CDCI3) 

15 7.54(d,J = 7.7, 1 H), 7.48 (d, J =8.4, 1 H), 7.12 (d, 7= 8.6, 2 H), 7.09 (d, 7 = 8.6, 2 H), 

7.02 (t, J = 7.7, 1 H), 6.89 (t, J = 7.7, 1 H), 6.87 (d, J = 7.7, 1 H), 6.62 (d, J = 8.4, 1 H), 6.48 
(s, 1 HX3.72 (bs, I H),3.28 (m, 2 H), 3.16 (d, 7 = 4.0, 1 H),2.78 (qd, J = 7.2, 4.0, 1 H), 
1 .5 1 (d, J = 7.2, 3 H), 1 .5 1 - 1 .36 (m, 2 H), 1 .34 (s, 3 H), 1 . 1 4 (s, 3 H), 0.80 (t, J = 7.4, 3 H). 

20 EXAMPLE 301 

(/?/S^/.5n-3-Benzttnzvlidene- ^ 

chromenor3.4-flauinoline (Compound 401. structure 27A of S cheme XXXVIL where 
Rl=R2=H. R3=4-chlorophen vL R^henvH 

To a solution of Compound 234 (EXAMPLE 134) (35 mg, 0.086 mmol) in THF (4 mL) was 
25 added a 1 .0M ether solution of benzylmagnesium chloride (0.3 mL, 0.3 mmol) and the 

reaction was stirred at rt for 2 h. The reaction mixture was quenched with water (5 mL) and 
extracted with EtOAc (2x10 mL). Removal of solvent and chromatography of the crude 
residue afforded the adduct in 66% yield as a 8:1 mixture of two isomers. The adduct 
intermediate (8 mg, 0.016 mmol) and Burgess reagent (15 mg, 0.063 mmol) in benzene 
30 were heated at reflux for 2 h. Removal of solvent and purification of the mixture on a prep 
TLC plate using a 25% mixture of EtOAc/Hexane as solvent aff rded 0.5 mg (7%) of 
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Compound 401 as a colorless il. Data for Compound 401: *H NMR (400 MHz, CDCI3) 
7.61 (d.7 = 7.7, 1 H), 7.56 (d, 7=8.4, 1 H), 7.43 (t, 7 = 7.5, 2 H), 7.32 (t, 7 = 7.7, 1 H),7.21 
(d, 7 = 7.6, 2 H). 7. 1 6 (d, 7 = 8.6, 2 H). 7.05-6.93 (m, 2 H), 6.96 (d, 7 = 8.6. 2 H), 6.72 (d, 7 
= 8.4, 1 H), 6.68 (d. 7 = 7.7, 1 H),6.38(s. 1 H),6.05(s, 1 H), 4.02 (q, 7 = 7.5, 1 H).3.55 
5 (bs, 1 H), 1.52 (s, 3 H), 1.41 (s, 3 H), 0.84 (d,7= 7.5. 3 H). 



10 



15 



EXAMPLE 302 

(/?/y^5i f >-5-(4<h)orophfnYl)-1 2,3,4-tetrahvdm-?.2.4.trim ft thvi.^ . <;hrnmftnnr ^ fl .,. 
qumolinone (Compound 402. stmctyp S3 of g eJaa ne XV »^-~ R l=i 
phlQropbenyl) 

This compound (2.2 mg, 4%) was prepared in a manner similar to that described for the 
preparation of Compound 234 (EXAMPLE 134) from Compound 214 (EXAMPLE 11 4) (50 
mg, 0. 16 mmol). In addition, 2.2 mg (4%) of Compound 403 (EXAMPLE 303) was also 
obtained as a clear-colorless oil. Data for compound 402: Rf=0.38 (silica gel, 25% 
EtOAc:hex);lHNMR(400MHz,CDCl 3 ) 7.51 (d.7 = 8.5, 1 H). 7.23 (d. 7 = 8.5, 1 H), 
7. 1 6 (d. 7 = 8.5. 2 H). 7.04 (d. 7 = 8.5. 2 H). 6.84 (d. J = 8.5, 1 H), 6.78 (m, 2 H), 6.30 (s. 1 
H).3.79(brs, 1 H), 3.33 (q, J = 7.5, J = 7.5, 1 H), 1 .49 (d. / = 7.5. 3 H), 1.46 (s. 3 H). 1.25 
(s, 3H). 



20 



25 



EXAMPLF, 3fl3 

l ^^^^ £MSmS£S ^ 7 3 - 4 - tetrahvd " > - ? 7 4-trim f .thv..^..K ^ mennr ^ 4 . fT .,. 
Chloronhenyl) ""^ Sructu 2 fSchem X hem R R ' 

This compound (2.2 mg. 4%) was obtained along with Compound 402 as described above 
(EXAMPLE 302). Data for compound 403: Rf=0.38 (silica gel. 25% EtOAc:hex); 
lHNMR(400MHz.CDCl3) 7.56 (d, 7= 8.5, 1 H),7.31 (d.7 = 8.5. 1 H), 7.20 (d,7 = 8.5, 
2 H). 7.10 (d, 7= 8.5. 2 H), 6.85 (d. 7= 8.5. 1 H), 6.74 (m. 2 H), 6.35 (s, 1 H). 3.79 (brs, 1 
H). 3.55 (q. 7 = 7.5. 7 = 7.5, 1 H). 1 .45 (s, 3 H). 1 .26 (s, 3 H), 0.86 (d, 7 = 7.5, 3 H). 
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EXAMPLE 304 

( ft/.TV- 1 .2.3.4-Tetrahvdro- 1 ^^.^tetramethvl-e-trifluoromethvl-S-DvranonorS.frglQuinoline 
f Compound 404. structure 28A of Scheme XXXVIII. where R^=R^=r5=H. 
R3 = trifluoromethvl. Z=Cft 
S In a flame dried r.b. flask was dissolved Compound 250 (EXAMPLE I SO) (50 mg, 1 6 1 
umol) in glacial acetic acid (10 mL). To the stirred solution was added poro-formadehyde 
(5 1 mg, 1 .61 mmol, 10 equiv). The cloudy yellow solution stirred for 10 min, then 
NaCNBH3 (50 mg, 805 umol, 5 equiv) was added at once. Upon addition the solution 
emitted gas for approx. 5 min then turned a brilliant fluorescent yellow/green. After stirring 

10 at rt under a blanket of N2 for 20 h, the solution was slowly poured over ice and quenched 
with NaOH (20%), extracted with EtOAc (2 x 50 mL), washed with brine (2 x 25 mL), 
dried over Na2S04 and concentrated in vacuo to give 51 .3 mg (99 %) of Compound 404 as 
a yellow-green solid. Data for Compound 404: Rf = 0.39 (hexanes/EtOAc; 3: 1 ). H NMR 
(400 MHz, CDCI3) 7.31 (dd, J = 1 .5, 1.5, 1 H). 6.44 (s, 1 H), 6.35 (s, 1 H), 2.90 (s, 3 H, N- 

15 CH3), 2.83 (m, partially obscured by Me, 1 H, C4-H), 1 .84 (dd, / m 4.2, 13.3, 1 H, C3-H), 
1 .53 (dd, J = 1 3.0, 1 3.0, 1 H), 1 .36 (d. / = 6.6. 3 H. C4-QI3). 1 -35 (s, 3 H, C2-CH3), 1 .29 
(s, 3 H, C2-CH3). 

EXAMPLE 305 

20 f/y5VS-f3-Furvn-1.2.3.4-tetrahvdro-2^.4-trimethvl-8-pvranonor5.6-glQuinoline 

(Compound 405. structure 63 of Scheme XYIH. where R>=r2=H. R3=3.f urv ], 2^Q) 
In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (R/S)- 
ia3,4-tetrahydro-2,2,4-trimethyl-7-hydroxyquinoline (EXAMPLE 150) (50.8 mg, 292 
umol), ethyl 3-keto-3-(3-furyl)propionate (0.10 mL, 642 umol, 2.2 equiv) and ZnCl2 (119 

25 mg, 876 umol, 3 equiv) in absolute ethanol (6 mL). The solution was heated at 10S°C for 19 
h. The cooled solution was concentrated on Celite™ to give a free flowing powder which 
was purified via silica gel flash column chromatography using a solvent system of 
hexanes/ethyl acetate (4: 1 ) to 14.6 mg (16% ) of Compound 405 as a yellow oil. Data for 
Compound 405: Rf = 0.26 (hexanes/EtOAc; 3: 1 ); *H NMR (400 MHz, CDCI3) 7.76 (s, 1 

30 H). 7.58 (dd, J = 1 .4, 3.0, 1 H). 7.48 (s, 1 H), 6.66 (s, 1 H), 6.37 (s, 1 H). 6.06 (s, 1 H), 4.37 
(brs, 1 H.NH), 2.91 (m, 1 H.C4-H). 1.78 ( dd. 7 = 4.1, 13, 1 H, C3-H), 1.44(dd,/= 13. 
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13, 1 H, C3-H). 1.33 (d, J = 6.7, 3 H, C4- CH 3 ), 1.31 (s, 3 H, C2- CH 3 ), 1.23 (s, 3 H, C2- 
CH 3 ). 

EXAMPLE 306 

S-( 3 -Furvn-1 .2-dihvdro-1.2.2.4-tetramethvl.8-Dvranonnr 5.6-plouinoline (Compound d<K 
Structure 60 of Scheme XVI. where Rl=RH=B 5 _=H, R3 =3 -farvl. Z=Q^ 
In a name dried r.b. flask was dissolved Compound 264 (EXAMPLE 1 64) (] . 1 mg, 3.58 
umol) in glacial acetic acid (3 mL). To the stirred solution was added /wra-formadehyde 
(1.2 mg, 36 umol. 10 equiv). The cloudy yellow solution stirred for 10 min then NaCNBH 3 
(1 . 1 mg, 17 umol, 5 equiv) was added at once. Upon addition the solution emitted gas for 
approx 5 min then turned bright yellow. After stirring at rt under a blanket of N2 for 20 h 
the solution was slowly poured over ice and quenched with NaOH (20%), extracted with 
EtOAc (2 x 10 mL), washed with brine (2x10 mL), dried over Na2S04 and concentrated in 
vacuo to give a impure product that was further purified by preparatory plate 
15 chromatography (silica gel, 1000 urn) using a solvent system of 4: 1 hexanes/EtOAc to 

afford 0.8 mg (70 % ) of Compound 406 as a yellow-green solid. Data for Compound 406: 
Rf = 0.25 (hexanes/EtOAc; 3: 1 ). *H NMR (400 MHz, CDCI 3 ) 7.77 (s, 1 H), 7.57 (d, J = 
1 .7, 1 H), 7. 3 0 (s. 1 H), 6.66 (d, J = 1 .7, 1 H), 6.40 (s. 1 H). 6.07 (s. 1 H). 5.33 (s, 1 H, C3- 
H), 2.89 (s, 3 H, N-CH3). 1.95 (d, 7= 1.1, 3 H, C4-CH3), 1 -38 (s. 6 H, (CH3) 2 ). 

20 

EXAMPLE 307 

5-(3-Furyl)- 1 ,2-dihvdro-l ■2.2.4-tetramethvl-R-thioDvrannnnr'S 6 -glauinoline (Compound 

407, structure 29A of Scheme XXXTX w here rUr^t^h. R3 =3 -farvl 7=Q) 

In a dry r.b. flask was dissolved LG12066X (5.2 mg, 16.1 umol) in glacial acetic acid (5 

25 mL). To the stirred solution was added para-formadehyde (5.4 mg, 1 60 umol, 1 0 equiv). 
The cloudy red solution stirred for 10 min then NaCNBH 3 (5.1 mg, 80 umol. 5 equiv) was 
added at once. After stirring under a blanket of N2 for 12 h the solution was slowly poured 
over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 mL). washed with 
brine (2 x 20 mL). dried over Na2S04 and concentrated in vacuo to give an impure product 

30 that was further purified by prep TLC (silica gel, 1000 urn) using a solvent system of 4: 1 
hexanes/EtOAc to afford 3.2 mg (60%) of Compound 407 as a red solid. Data for 
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Compound 407: Rf = 0.39 (hexanes/EtOAc; 3:1). NMR (400 MHz, CDCI3) 7.21 (d,/ 
= 1.7, 1 H), 7.16 (s, 1 H). 6.51 (s, 1 H), 5.42 (s, 1 H, C3-H), 2.90 (s, 3 H. N-CH3), 2.00 (d, 7 
= 1 . 1 , 3 H, C4-CH3). 1 .4 1 (s, 6 H, (CHj)2). 



5 EXAMPLE 308 

o-Chloro-5-f3-furylVl^ihvdio-1.2.2.4-tetramethvl-8-Dvranonof5.6.glquinoline 
(Compound 408. structure 60 of Scheme XVI. where Rl=R5 = H. R2=chlom 
RSrrtrifluoroTnethvl. Z=fYl 

In a dry r.b. flask was dissolved Compound 258 (EXAMPLE 158) (5.9 mg, 17.2 umol) in 
10 glacial acetic acid (5 mL). To the stirred solution was added /xzra-formadehyde (5.5 mg, 172 
umol, 10 equiv). The cloudy yellow solution stirred for 10 min then NaCNBH3 (5.8 mg, 86 
umol, 5 equiv) was added at once. After stirring under a blanket of N2 for 12 h the solution 
was slowly poured over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 
mL), washed with brine (2 x 20 mL), dried over Na2SC«4 and concentrated in vacuo to give 
15 an impure product that was further purified by 3 consecutive prep TLCs (silica gel, 1000 
urn) using a solvent system of 4: 1 hexanes/EtOAc to afford 2.5 mg (40%) of Compound 
408 as a orange/yellow solid. Data for Compound 408: Rf = 0.36 (hexanes/EtOAc; 3: 1 ). 
*H NMR (400 MHz, CDCI3) 7.32 (d, / = 1 .7, 1 H), 6.33 (s, 1 H), 5.38 (s, 1 H, C3-H). 2.88 
(s, 3 H, N-CH3), 1,99 (d, / = 1.1, 3 H, C4-CH3), 1,39 (s, 6 H. (CH3)2). 

20 

EXAMPLE 309 

1 .2.3.4-Tetrahvdro-2.2.4. 1 0-tetrametJivl-6-trifluoromethvl -8-pvridonor5.6-glouinoline 
(Compound 409. structure 63 of Scheme XVIII. where Rl=methvl. R2=H 
R3=trifluoroTnethvl. ZzNlti 

25 7-rgrT-Butvloxvcaroamovl-1.2.3.4-teti^vdio-2.2.4.8-tetramethvlquinoline (structure 72 of 
Scheme XVIII. where Rl=methvl. P=r-butoxv. Z=NHV This compound was prepared from 
7-teit-butyloxycaibamoyl-l^Kuhydn>-2^,4,8-tetramethylquinoline (EXAMPLE 155) (4.50 
g, 14.9 mmol) according to the general hydrogenation procedure previously described 
(EXAMPLE 1 60). affording 4.48 g (99%) of the desired tetrahydroquinoline as a white 

30 solid. Data for 7-rerr-butyloxycarbamoyI-1^3.4-tetrahydro-2^,4,8-tetiumethylquinoline: 
*H NMR (400MHz, CDCI3) 7.03 (d, 1H,7 = 8.3. 5-H), 6.81 (d. 1H,7= 8.2. 6-H). 6.13 (br 
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s. 1H. BOCN/0, 3.43 (br s. 2H. NH 2 ), 2.91 (ddq, 1H. J = 19.0. 12.8, 6.6. 4-H). 1.96 (s, 3H. 
S-CH 3 ), 1.73 and 1.40 (d of ABq, 2H, JAB = 12.8. 7 A = 5.6. 7 B = 12.6. 3-H). 1.31 (d.3H,7 
= 6.7, 4-C//3), 1.28 and 1 .16 ppm [2s. 2 x 3H. 2-(C#3)2]. 

2-AminP- 1 .2-dihvdro.2.2.4.8-r e tram e thvlq,,in ? i j n p This compound was prepared by 
General Method 12 (EXAMPLE 147) from 7-rm-butyloxycarbamoyl-l,23,4.tetrahydix>- 
2,2.4.8-tetramethylquinoline (4.48 g. 14.9 mmol) to afford 2.92 g (96%) of the desired 
aniline as a light reddish oil. Data for 7-amino-l,2-dihydro-2,2,4,8-tetramethylquinoline: 
*H NMR (400 MHz, CDC1 3 ) 6.89 (d, 1H. J = 8.1. 5-H). 6.14 (d. 1H. J = 8.2. 6-H). 3.42 (br 
s,3H,N# 2 .Ntf). 2.87 (ddq. 1H.J= 18.7. 12.7. 6.4, 4-H). 1.90(s,3H, 8-C//3), 1.70 and 
1.39(dof ABq,2H,7AB= 12.8,y A = 5.6,y B = 12.5, 3-H), 1 .29 (d. 3H, J = 6.7, 4-C# 3 ), 
1 .27 and 1 . 1 6 ppm [2s. 2 x 3H. 2-(C#3)2]. 

1 .Z^-Tetrahvdro-^A 10-fetrameM fi- P i au inniin,» This 

compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino- 1,2,3,4- 
tetrahydro-2.2.4.8-tetramethylquinoline (2.92 g, 14.3 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (3. 1 3 mL. 2 1 .4 mmol, 1 .5 equi vuiv) to afford 2.04 g (44%) of 
Compound 409 as a pale fluorescent-yellow solid. Data for Compound 409: mp 239-40 °C; 
*H NMR (400 MHz, CDCI3) 9.70 (br s, 1H. CON«), 7.50 (s, 1H, 5-H), 6.68 (s, 1H, 7-H), 
20 4.13 [brs. 1H,(CH 3 )2CN#], 3.00 (ddq. lH.y= 12.9. 12.4. 6.3, 4-H). 2.15 (s. 3H, IO-CH3), 
1 .83 and 1 .46 [dd of ABq, 2H, JaB = 13.0, J A = 5.3, 1 .6 Hz (3-Hequiv). JB = 12.9, 0 Hz 
(3-Hax)]. 1 .40 (d, 3H, / = 6.6. 4-CH 3 ), 1 .36 and 1.25 ppm [2s. 2 x 3H, 2-(C// 3 ) 2 ]. 13c 
NMR(100MHz,CDCl 3 )d 162.5. 144.9, 139.1. 137.1, 124.3, 122.7, 120.9, 113.8, 105.7. 
101.6. 50.2. 43.5. 31.8. 28.9. 27.6. 20.1. 9.7 ppm. Anal. Calcd for C17H19F3N2O: C. 
25 62.95; H, 5.90; N. 8.64. Found: C, 63.02; H, 6.01 ; N, 8.48. 

EXAMPLE 310 

(/W)- 1 .2.3.4-Tetrahydro-4-methvl-6-trifluomm < .rhvl .8. P vr a nnnnrS ,6-Plouinnlin* 
(ComPOWnd 410, Stnimire 33A of Srh«»me XL. whem P l ^R^H, R4 =T ^ rhy , 
30 R5=triflimmTn*th Y l) 
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3-(3>MeHio^Yanjilino)pTopi9nic acjd> T a oven dried 500 mL rb flask equivuipped with a 
magnetic stir bar and a water cooled reflux condenser was dissolved anisidine (5 mL, 44.6 
mmol) in toluene (70 mL). The stirred solution was heated to reflux and acrylic acid (3.0 
mL, 44.1 mmol, 1 equiv) was dripped in over a 10 min period to give a clear colorless 
5 solution. After heating at reflux for 3 h the dark red solution was cooled to rt and 

concentrated in vacuo to remove both the unrcacted acrylic acid and toluene to give a 6.4 g 
of a 1 : 1 mixture of the desired amino acid and anisidine as a red viscous oil. Data for 3-(3- 
Methoxyanilino)proionic acid: Rf = 0.1 (hexanes/EtOAc, 3:1); 1 H NMR (400 MHz, 
CDCI3) 9.08 (br s. 1 H f NH), 7.28 (d, J = 4.3, 1 H), 7.2 1 (dd, 7 = 8.1, 8.1, 1 H), 7.03 (dd, J 
10 = 1 .3, 7.9, 1 H), 6.67 (dd, J = 2.3, 8.4, 1 H).3.80 (s, 3 H), 3.58 (s, 2 H), 2.33 (s, 3 H). 

1 .2.3.4-Te trahvdro-7-methoxv-4-quinolone . To a oven dried 500 mL rb flask equivuipped 
with a magnetic stir bar and a N2 gas inlet, the material obtained above was dissolved in 
PPA (-150 mL). The resulting red viscous solution was heated at 100°C with constant 

1 5 stirring under a blanket of N2 for 1 2 h. The still warm solution was carefully poured over 
ice (1 L) and while vigorously stirring the iced solution with a metal stir rod the reaction 
was quenched by slow addition of a sat. K2CO3 solution. The near neutral solution was 
extracted with CHCI3 (5 x 150 mL), washed with brine (2 x 100 mL), dried over Na2S04 
and concentrated in vacuo to give an impure solid. The solid was purified by taking up in 

20 EtOAc and concentrating the liquor on Celite™ to give a free flowing powder which was 
purified via flash column chromatography (silica gel, CH2CI2 /MeOH, 95:5) to give 1.2 g 
(62%) of l,23,4-tetrahydro-7-methoxy-4-quinolone as a yellow solid. Data for 1,2,3,4- 
tetrahydro-7-methoxy-4-quinolone: Rf = 0.43 (CH2Cl2/MeOH, 95:5); *H NMR (400 
MHz, CDCI3) 7.79 (d, J = 8.8, 1 H), 631 (dd, J = 2.0, 8.9, 1 H), 6.08 (d, J = 2.0, 1 H), 4.54 

25 (br s, 1 H, NH), 3.78 (s, 3 H, OCH3), 3.54 (td, J = 1 .7, 8.0, 2 H), 2.63 (t, J = 7.0, 2 H). 

^^Butoxvca^bonv^K23.4^tet^^vd^>>7>methoxv-4-Quinolone (structure 31 A of Scheme 
XL. where Rl-3=m . To a flame dried 250 mL rb flask equivuipped with a magnetic stir 
bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydro-7-methoxy-4-quinolone (1.18 g, 
30 6.67 mmol) and BOC anhydride (2.03 g, 9.33 mmol, 1.33 equiv) in anhydrous THF (60 
mL). The solution was cooled to 0°C and N,N-dimethyl-4-aminopyridine (DMAP) (1.30 g, 
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10.7 mmol, 1 .6 equiv) was added with constant stirring. After stirring over N2 for 16 h the 
reaction was carefully quenched with 10% NaHS0 4 solution (20 mL). The biphasic solution 
was extracted with EtOAc (3 x 50 mL), washed with brine (2 x 50 mL), dried over Na 2 S0 4 
and concentrated in vacuo to give 1.65 g (90%) of l-/-butoxycarbonyl-],2,3,4-tetnmydro-7- 
methoxy-4-<juinolone as an off white solid. Data for l-/-butoxycaibonyl-U,3 f 4-tetrahydrc- 
7-methoxy-4-quinolone: Rf= 0.31 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 
7.27 (d, J = 1 .6, 1 H), 7.06 (d, J = 8.5. 1 H). 6.61 (dd. J = 2.4, 8.5, 1 H). 3.78 (s, 3 H), 3.71 
(t, J = 6.0, 2 H), 2.82 (m. 1 H), 2.02 (m, 1 H), 1 .57 (m, 1 H), 1 .27 (d, J = 7.0. 3 H). 



(R/$)- 1 -y-Butox ycarbonvl- 1 ^^^tetrahydro^-hydroxv^-m^th v l-T-methoY vg ninnlin* T oa 
flame dried 250 mL 3-necked rb flask equivuipped with a magnetic stir bar was added 
Ce(m)CI-7 H2O (2.74 g, 7.35 mmol, 2 equiv). The flask was heated in a 140°C oil bath 
under reduced pressure (- 1 torr) for 2.5 h. The flask was cooled to rt and slowly filled with 
N 2 g. The white powder was suspended in dry THF (30 mL), stirred at rt for 1 h and then 
cooled to -78°C. To the white suspension was added a 1 .4 M solution of methyl lithium 
(MeLi) in Et20 (5.25 mL, 7.35 mmol. 2 equiv) by syringe. The dark yellow/brown solution 
stirred at -78°C for 1 h and then l-/-butoxycarbonyl-l,2.3,4-tetrahydro-7-methoxy-4- 
quinolone dissolved in 3 mL THF was added. The solution stirred at -78 °C for 3 h and was 
warmed to 0°C for 2 h. The reaction did not go to completion and starting material was 
20 observed by TLC (silica gel, hexane/EtOAc. 3:1). The reaction was quenched with H 2 0 ( 1 
mL) and allowed to warm to rt. The solution was neutralized with sat NH4CI solution (5 
mL). extracted with EtOAc (3 x 100 mL). washed with brine (1 x 100 mL). dried over 
Na2S04 and concentrated in vacuo to give a mix of the desired alcohol and starting 
material. The mixture was taken up in EtOAc and concentrated on Celite™ to give a free 
25 flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 3:1) to give 796 mg (74%) of the desired product as a vicious clear 
colorless oil. Data for l^butoxycaibonyl-U,3,4-tetrahyd>o-4-hydroxy-4-methyl-7- 
methoxy-quinoline: Rf = 0.20 (hexanes/EtOAc. 3: 1); *H NMR (400 MHz, CDCI3) 7.42 (d. 
J = 8.7, 1 H). 7.33 (d, J = 2.5. 1 H), 6.66 (dd, J = 2.5, 8.6. 1 H). 3.98 (m. 1 H). 3.79 (s. 3 H, 
30 OCH3). 3.61 (m, 1 H). 1 .98 (m, 2 H). 1 .58 (s, 3 H), 1 .53 (s. 9 H). 
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(R/STi- 1 -r-Butoxvcarbonvl- 1 ^,3.4-tetrahvdro-4-mcthvl-7-inethoxv-Quinoline 
To a oven dried 2S0 mL rfo flask equivuipped with a magnetic stir bar was dissolved 1-f- 
butoxycarix>nyl-l t 23Ateti^ydn>^hydroxy^methy (44 mg, 150 

5 pmol) in EtOAc (15 mL). The flask was repeatedly evacuated and flushed with N2 then a 
catalytic amount of 10% Pd on C (-5 mg) was added. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stirred under H2 for 12 h. The flask was again evacuated and flushed with N2 several times 
to remove any residual H2 and the solution was filtered through a pad of Celite™ and 

10 concentrated in vacuo to give the desired amine (37.0 mg, 1 33 nmol, 90% yield) as a clear 
colorless oil. Data for l-f-butoxycartK>nyl-1^3t4-tetndiydro-^methyN7-methoxy-quinoline: 
Rf = 0.59 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 7.28 (d, J =2.3, 1 H, Ar-8), 
7.07 (d, J =8.5, 1 H, Ar-5), 6.61 (dd, J =2.5, 8.5, 1 H, Ar-6), 3.78 (s, 3 H, OMe), 3.71 (dd, J 
=6. 1 , 12.2, 2 H, C2-H), 2,83 (m, 1 H, C4-H), 2.00 (m, 1 H, C3-H), 1 .58 (m, 1 H, C3-H), 

1 5 1 .53, (s, 9 H, (CH3)3), 1 .27 (d, J =7.0 Hz. 3 H, C4-CH3). 

(/y^l.23.4-Tetrahvdro-4-methvl>7-methoxvouinoline. To a oven dried 250 mL r.b. flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1-r-butoxycarbonyl- 
l^,3,4-tetrahydro-4-methyl-7-methoxy-quinoIine (678 mg, 2.44 mmol) in CH2CI2 (15 mL). 

20 To the stirred solution was added trifluoroacetic acid (TFA) (2 mL) at it. The solution 
stirred under N2 for 2 h and then quenched with sat NaHC03 solution (25 mL), extracted 
with CH2CI2 (3 x 20 mL), washed with brine (1 x 30 mL), dried over Na2S04 and 
concentrated in vacuo to give 370 mg (77%) of the desired quinoline as a clear colorless oil. 
Data for 1 ,23,4-tetrahydro-4-methyI-7-methoxyquinoline: Rf = 0.32 (hexanes/EtOAc, 3: 1 ); 

25 *H NMR (400 MHz, CDCI3) 6.95 (d, J =8.1, 1 H, Ar-5), 6.22 (dd, J =2.5, 8.3, 1 H, Ar-6), 
6.03 (d, J =2,6, 1 H, Ar-8), 3.86 (br s, 1 H, NH), 3.73 (s, 3 H, OMe), 3.28 (m, 2 H, C2-H), 
2,85 (m, 1 H, C4-H), 1.95 (m, 1 H, C3-H), 1.64 (m, 1 H, C3-H), 1.25 (d, J =6.9. 3H, C4- 
Me). 

30 (R/SV 1 .2.3.4-Tetrahvdro-7*hvdroxv-4-methvlquinoline . To a flame dried 25 mL rb flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1 ,2,3,4-tetrahydro-4- 
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memyl-7-methoxyquinoline (17.7 mg, 100 Mmol) in CH 2 CI 2 (3 mL). The solution was 
cooled to 0°C under a blanket of N 2 and then 250 uL of a 1 .0 M solution of BBrj in 
hexanes (250 umol, 2.5 equiv) was added at once by syringe. The stirred solution was 
warmed to rt and allowed to react for 3 h. The reaction was quenched with H 2 0 (1 mL), 
neutralized with sat. NaHC0 3 (4 mL) and extracted with CH 2 CI 2 (5 x 50 mL). dried over 
Na 2 S0 4 and concentrated to give 12 mg (66%) of the desired phenolic quinoline as a light 
yellowoil. Datofor(^1.2,3,4-tetrahydi^7-hydroxy-4-rnethylquinoIine: Rf = 0.15 
(hexanes/EtOAc,3:l); *H NMR (400 MHz, CDCI3) 6.91 (d, 7=8.7, 1 H), 6.12 (dd,7 = 
2.5. 8.3. 1 H). 5.97 (d, J = 2.5. 1 H). 3.27 (m. 2 H. C2-H). 2.84 (m, 1 H. C4-H). 1 .95 (m. 1 
H. C3-H). 1 .66 (m. 1 H, C3-H), 1 .25 (d. J = 6.9. 3 H, C4-CH3). 

ay^-i,2,3,4-Tetrqhvdr^ 

(Compound 41P structure 33 A of Sch eme XL whP^. R 1-3 =R 6 =H ?4^ „k v , 
RS=ffjfIuoromethy|) . In an oven dried pressure tube equivuipped with a magnetic stir bar 
was dissolved (/V5)-U,3,4.tetrah y dro-7-hydroxy-4-methyIquinoline (1 1.7 mg. 64.6 umol) 
and trifluoromethyl ethyl acetoacetate (20 uL. 146 umol, 2.2 equiv) and ZnCl 2 ( 2 0 mg) in 
0.5 mL absolute ethanol. The light yellow solution was heated at 98 »C for 20 h and cooled 
to rt. The dark green solution was concentrated on CeliteTM to gi ve a free flowing powdcr 
which was purified via silica gel Hash column chromatography using a solvent system of 
hexanes/ethyl acetate (4: 1 ) to give 12.4 mg (66%) of Compound 410 as a yellow solid. Data 
for Compound 410: Rf= 0.19 (hexanes/EtOAc. 3:1); *H NMR (400 MHz, CDCI3) 7.29 (s, 
1 H). 6.36 (m. 2 H), 4.70 (br s. I H. NH). 3.43 (m, 2 H, C2-H), 2.95 (m. 1 H, C4-H). 1 .97 
(m. 1 H. C3-H), 1.72 (m. 1 H, C3-H), 1.31 (d, J = 7.0, 3 H, C4-CH 3 ). 

EXAMPLE 311 

1 .2-PihYdm-T , 7-dimr t hYl-6 - t r i flU0rometh v l -8-Dv ra nnnnfS *.p 1tni inn1,nP (Cnm^ M m 
Struck 37A ofSchfmf Yf|. where RI-^R^r R3 = R4 =m> , thv| R 5 =trifl „ n m 

1 ,2-Pih ydrn-2 , ?-dimrrhY)-7-( 1,1.1 -trimethvlamoxv^uinnlin,. (gjrucMs 3HA nf .^ n f 

30 "here R Ur^h, R 3 =R 4 gmpthvl , ^.h,,^, y =0> In a oven Med pressunj ^ 

equivuipped with a magnetic stir bar was dissolved O-pivaIoyl-3-aminophenol (EXAMPLE 



20 



25 
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138) (4.8 g, 25.0 mmol, 1.5 equiv) and 3-methyl-3-acetoxy-l-butyne (2,1 g t 16.7 mmol, I 
equiv) in dry THF (-5 mL). To the stirred solution was added CuCI (240 nig, 25 mmol, 
0.15 equiv). The sealed pressure tube was heated at 98 °C for 5 h, cooled to rt and 
concentrated on Celite™ to give a free flowing powder which was purified via flash 
5 column chromatography (silica gel, hexanes/EtOAc, 5: 1 ) to give 1 .2 g (18%) of the desired 
product as an off white solid. Data for 1 ,2-dihydro-2,2-dimethy l-7-( 1,1,1- 
trimethylacetoxy)quinoline: Rf = 0.80 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 
6.83 (d, J = 8.0, 1 H), 6.23 (m, 2 H), 6.12 (d, 7 = 2.1, 1 H), 5.42 (d, J = 9.7, 1 H), 3.67 (br s, 
1 H), 1.31 (s, 9 H), 1.29 (s, 6H). 13 C NMR (100 MHz, CDCI3) 177, 151, 130, 127, 123, 
10 1 17, 109, 105, 52, 49, 31, 27. 

1.2>Dihvdro-7-hvdroxv-2.2-dimethvlquinoline. To a oven dried rb flask was dissolved 1,2- 
dihydro-2^-dimethyl-7-(l t lJ-trimethylacetoxy)quinoline (48 mg, 185 |imol) in absolute 
ethanol (5 mL) and H2O (1 mL). To the stirred solution was added a catalytic amount of 
15 20% aqueous NaOH solution (~0.2 mL). After 1.5 h the dark purple solution was diluted 
with H2O (10 mL), EtOAc (15 mL) and quenched with sat. NH4CI solution (5 mL). The bi- 
phasic solution was extracted with EtOAc (4 x 20 mL), washed with brine (2 x 30 mL), 
dried (Na2S04) and concentrated in vacuo to give 3 1 mg (96%) of the desired phenolic 
amine, which was used without further purification. 

20 

L2-Dihvdro-2.2Klimethvl>6-trifluoromethvl>8-PviMonor5.6-glouinoline (Compound 411. 
structure 37A of Scheme XLL where R^2 sR 6 =H . R3=R4 =m ethvL R5=trifluoromethvl. 
X=Q). In a oven dried pressure tube equi vuipped with a magnetic stir bar was dissolved 
l,2-dihydiT>-7-hydroxy-2,2-dimethylquinoline (31 mg, 177 (imol), ethyl (4,4,4- 

25 trifluoroacetoacetate) (75 mg, 408 iimol, 2.2 equiv) and ZnCl2 (75 mg, 550 jimol, 3 equiv) 
in absolute EtOH. Upon addition of the ZnCl2 the solution went a dark brown. The sealed 
pressure tube was heated at 105 °C for 16 h, cooled to rt and concentrated on Celite™ to 
give a free flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 5: 1 ) to give 2.3 mg (4.4%) of Compound 411 as a bright yellow solid. 

30 Data for Compound 411: Rf = 0.31 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 
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7.1 1 (s, 1 H), 6.41 (s, 1 H), 6.32 (s, 2 H), 5.58 (d, 7 = 8.0, 1 H). 4.39 (br s. 1 H), 1.55 (s, 6 
H). 

EXAMPLE 312 

l^^^-TetrahYdfV-a^^imethvl-e-trinuoromethvl-e-pvfM onofS.ft-glqiiinolin^ (Compn V P ^ 
5 412. structure 40A of Scheme XLTI where R 1-2^6^ R3- R 4 =Tnethv i 
R^trifluommethvl X=OV 

1.2.3.4-Tctrahvdro-2.2-dimethvl-7-n.l.l.triinethvlaceto xvkiuinolinft fstrncrure 3j>A 
Scheme XLH. where R»=r2=H. R 3 =R 4 =methvl. P=r-butvl. X=OV To a oven dried 250 
mL rb flask equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1,2- 
1 0 dihydro-2,2-dimethyl-7-( 1,1,1 -trimethylacetoxy)quinoline (EXAMPLE 3 1 1 ) (47 mg, 1 92 
Mmol) in dry EtOAc (5 mL). The flask was repeatedly evacuated and flushed with N2 then 
a catalytic amount of 10% Pd on C (-10 mg) was added. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stirred under H2 for 13 h. The flask was again evacuated and flushed with N2 several times 

1 5 to remove any residual H2 and the solution was filtered through a pad of Celite™ and 
concentrated in vacuo to give the desired amine (38.0 mg, 154 umol, 81 % yield) as an off 
white solid. Data for U3,4-tetrahydro-2^-dimemyl.7-(l,l,l-trimemylacetoxy)quinoline: 
Rf = 0.54 (hexanes/EtOAc, 3:1); 'h NMR (400 MHz, CDCI3) 6.93 (d, 7 = 8. 1 , 1 H), 6.26 
(dd. 7=2.3, 8.1, 1 H), 6.13 (d. 7=2.1, 1 H), 3.59 (brs, 1 H), 2.73 (t. 7 = 6.7, 2 H), 1.67 (t.7 

20 = 6.7, 2 H). 1 .32 (s, 9 H). 1 . 1 8 (s, 6 H). 

| 1 2,3,4-Tetrahvdro-7-hvdroxv-2.2-dini e rhvlq..inn|i nr To 3 oven dried rb flask was 
dissolved U,3,4-tetrahydro-2^-dimethyl.7-(l.l,l-trimethylacetoxy)quinoline (38 mg, 154 
umol) in absolute ethanol (5 mL) and H2O (1 mL). To the stirred solution was added a 

25 catalytic amount of 20% aqueous NaOH solution (-0.2 mL) and stimsd under N2 at rt. After 
3 h the daric purple solution was diluted with H2O (10 mL), EtOAc (15 mL) and quenched 
with sat NH4CI solution (5 mL). The bi-phasic solution was extracted with EtOAc (4 x 20 
mL), washed with brine (2 x 30 mL). dried (Na2S04) and concentrated in vacuo to give 25 
mg (92%) of the desired phenolic amine as a light yellow oil. Data for 1 ,2,3,4-tetrahydro-7- 

30 hydroxy-2,2-dimethylquinoline: Rf = 0.22 (hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, 
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CDC13) 6.82 (d. J » 8. 1 , 1 H), 6.09 (dd, J = 2.6, 8.2, 1 H), 5.93 (d, J = 2.4, 1 H), 2.68 (t, J = 
6.7, 2 H), 1 .67 (t, J = 6.7, 2 H). 1.19 (s, 6 H). 

1^.3.4-Tetrahvdro-2.2^in«thvl^trifl uorome 
5 412. structure 40A of Scheme XLII. where rI-^R^rS-h. R3=R4 =Tnethv | 

R 5 =trifluo romethvl. X=Q.t . In a oven dried pressure tube equivuipped with a magnetic stir 
bar was dissolved l,2,3.4-tetrahydro-7-hydroxy-2^-dimethylquinoline (25.1 mg, 142 umol), 
TFEEA (62 mg, 338 umol, 2.2 equiv) and ZnCl2 (62 mg, 462 umol, 3 equiv) in absolute 
EtOH. The sealed pressure tube was heated at 105 °C for 13 h, cooled to rt and concentrated 
10 on Celite™ to give a free flowing powder which was purified via flash column 

chromatography (silica gel, hexanes/EtOAc, 5: 1 ) to 26.3 mg (60%) of Compound 412 as a 
bright yellow solid. Data for Compound 412: Rf = 0.3 1 (hexanes/EtOAc, 3: 1 ); *H NMR 
(400 MHz, CDC1 3 ) 7.26 (s, 1 H), 6.37 (m, 2 H), 4.52 (br s, 1 H)m, 2.83 (t, J = 6.6, 2 H). 
1 .74 (t, J = 6.6, 2 H), 1 .28 (s, 6 H). 

15 

EXAMPLE 313 

^2.3,4-Te^^ahvd^O-6-trifluoromethv^-8-PV^anono^5.6-g^Quino^ine f Comp o und 413. struct™* 
45A Of Scheme XLI11. where R '=H, R^fluoroinethvlV 

3-Methoxv-rrans indanone oxime rComoound 43A. S cheme XI Jill To an oven dried 250 
20 mL rb flask equivuipped with a magnetic stir bar, a N2 gas inlet and a water cooled reflux 
condenser was dissolved 7-methoxyindanone (2.0 g, 12.3 mmol), Et3N (3.0 mL, 21 .5 mmol. 
1 equiv) and NH2OH HCI (1 ,48 g, 21 .5 mmol, 1 equiv) in MeOH (50 mL). The clear 
colorless solution was heated at reflux for 12 h, cooled to it and partially concentrated under 
reduced pressure to half the original volume. The liquor was diluted with H2O (25 mL) and 
25 extracted with EtOAc (4 x 50 mL), washed with brine (3 x 25 mL). dried (Na2S04) and 

concentrated in vacuo to afford 2.14 g (99%) of the desired adduct as a white solid. Data for 
3-methoxy-rnznj-indanone oxime: Rf = 0.23 (hexanes/EtOAc, 3:1); 1 H NMR (400 MHz, 
CDCI3) 8.01 (br s. 1 H), 7.47 (d, J = 2.4. 1 H), 6.88 (dd. J m 2.4, 8.3. 1 H), 6.82 (d, J = 8.3, 
1 H). 3.30 (s, 3 H). 2.79 (m. 2 H), 2.44 (t. J = 6.7, 2 H). 



30 



w 



96/19458 



PCT/US957I6096 



273 



K?,3,4-TgffahYdro-7-mgthPXVquinoline (Compound 44A Scheme XI Jin In a flame dried 
lOOmLrb flask equivuipped with a magnetic stir bar, a N2 gas inlet and a water cooled 
reflux condenser was dissolved 3-methoxy-rra/w indanone oxime (280 mg, 1.10 mmol) in 
dry THF. Under a blanket of N2 the solution was cooled to 0°C and a 1 .0 M solution of 
5 LAH in pentane (0.5 mL. 5.0 mmol, 4.3 equiv) was added via syringe. The solution was 
then heated to reflux for 4.5 h. The solution was cooled to rt and quenched with H2O (2 
mL). extracted with EtOAc (3 x 25 mL), washed with brine (50 mL), dried over Na2S04 
and concentrated on Celite™ to give a free flowing powder which was purified via flash 
column chromatography (silica gel, hexanes/EtOAc, 3: 1 ) to give 14 mg (8%) of the desired 
1 0 adduct as an off white solid. Data for 1 ,2,3,4-tetrahydro-7-methoxyquinoline: Rf = 0.35 
(hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 6.84 (d, J = 8.0. 1 H), 6.19 (dd. 7 = 
2.5, 8.2, 1 H), 6.03 (d, J = 2.5, 1 H), 3.81 (br s, 1 H). 3.73 (s. 3 H). 3.27 (m, 2 H). 2.69 (t, J 
= 6.4,2H), 1.91 (m,2H). 

1 5 1.2.3,4-tetrahvdro-7-hvdroxvouinolin e in a flame dried 1 00 mL rb flask equivuipped with a 
magnetic stir bar and a N 2 gas inlet was dissolved U,3.4-tetrahydro-7-methoxyquinoline 
(14.0 mg, 85.8 umol) in CH2CI2 (-3 mL). The solution was cooled to -78°C under a 
blanket of N2 and a 1 .0 M solution of BBr3 in CH2CI2 (0.25 mL, 250 umol, 3 equiv) was 
added via syringe. The solution stirred at -78°C for Ih, warmed to 0°G for 1 h and rt for 2 h. 

20 The reaction was quenched with H20 (2 mL), extracted with CH2CI2 (3 x 20 mL), washed 
with brine (2 x 20 mL), dried (Na2S04) and concentrated in vacuo to affoid 12 mg (88%) of 
the desired adduct as a yellow oil. Data for 1.2.3,4-tetrahydio-7-hydroxyquinoline: R f = 
0.2 1 (hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, CDCI3) 6.79 (d, 7= 8.2, 1 H), 6.12 (dd, J 
= 2.4. 8.0. 1 H). 6.04 (d, J = 2.3. 1 H). 4.78 (br s, 1 H). 3.27 (m, 2 H). 2.67 (m. 2 H). 1 .91 

25 (m. 2 H). 



U.3,4-TctrahYdio^trifluoromemvl-8-Pvranonor5 fi- P 1 q U i n olin e (Compound 413. stnictim. 
4?A of Scheme XLIII. where Ri=H_ R^fi,,,^,,,^ 

In a oven dried pressure tube 

equivuipped with a magnetic stir bar was dissolved U.3.4-tetrahydro-7-hydroxyquinoline 
(1 1.7 mg, 78.5 Mmol), TFEEA (>10 fold excess) and ZnCl 2 (>I0 fold excess) in absolute 
EtOH (3 mL). The sealed pressure tube was heated at 1 10°C for 16 h, cooled to rt and 
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concentrated on Celite™ to give a free flowing powder which was purified via flash 
column chromatography (silica gel, hexanes/EtOAc, 4:1) to give 8.6 mg, (41%) of 
Compound 413 as a bright yellow solid. Data for Compound 413: Rf = 0.3 1 
(hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, CDCI3) 7.2 1 (s, 1 H), 6.35 (m. 2 H), 4.66 (br s, 
5 1 H), 3.40 (m, 2 H), 2.80 (t, / = 6.3, 2 H), 1 .95 (m, 2 H). 

EXAMPLE 21* 

(/Z/SV4-Ethvl- 1 .23.4-teti^vdro-6-trifluoromethvN8-pvranonor5. 6-glquinQliqp (Compound 
414. structure 33A of Scheme XL, where R^3 =R 6 =H . R^thv l. R5=trifluomm^h Y l) 

10 (R/S)- 1 -r-B utox vcarbonvl-4-ethvl- 1 .2.3.4-tetrahvdro-4-hvdroxv>7-methoxvquinoline . To a 
flame dried 250 mL r.b. flask equivuipped with a magnetic stir bar and a N2 gas inlet was 
dissolved (/V^-l-/-Butoxycartx>nyl-^ (106 mg, 

390 pmol) in dry THF (8 mL). The solution was cooled to 0°C under a blanket of N2 and a 
1.0 M solution of ethyl magnesium bromide (EtMgBr) in ethyl ether (1.3 mL, 1 .36 mmol, 

15 3.5 equiv)was added via syringe. The solution was stirred at 0°C for 2 h and at it for 3 h. 
The reaction did not go to completion and starting material was observed by TLC (silica gel, 
hexane/EtOAc, 3:1). The reaction was quenched with H2O (2 mL), extracted with EtOAc 
(4 x 25 mL), washed with brine (40 mL), dried over Na2S04 and concentrated in vacuo to 
give 38 mg (32%) of the desired alcohol as a colorless oil. Data for (R/S)-\-t- 

20 butoxycarbony 1-4-cthy 1- 1 f 2,3,4-tetrahydro-4-hy droxy-7-methoxyquinoline: Rf = 0. 1 4 

(hexanes/EtOAc, 3: 1); *H NMR (400 MHz, CDCI3) 7.36 (d, J = 8.7, 1 H, Ar-5H), 7.34 (d, 
J = 2.5, 1 H, Ar-8H), 6.67 (dd, J = 2.5, 8.5, 1 H, Ar-6H), 4.08 (m, 1 H), 3.86 (br s, 1 H, 
OH), 3.79 (s, 3 H, OMe), 3.43 (m, 1 H), 1 .87 (m, 3 H), 1 .53 (s, 9 H, t-butyl), 0.859 (t, J = 
7.4, 3 H, -CH3). 

25 

(R/S)- 1 -f-ButoxvcarixmvM-eth vl- 1 .2.3.4-tetrahvdro-7-methox vouinoline. To an oven dried 
250 mL r.b. flask equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 
(R/Sy 1 -r-butoxycarbony 1-4-ethy 1- 1 ,23 ,4-tetrahydro-4-hydroxy-7-methoxyquinoline (37.6 
mg, 123 nmol) in dry EtOAc (8 mL). The flask was repeatedly evacuated and flushed with 
30 N2 then a catalytic amount of 10% Pd on C (-10 mg) was added. The flask was again 

evacuated and flushed with N2 several times and then H2 was introduced by balloon. The 
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10 



15 



20 



solution was stirred under H 2 for 14 h. The flask was again evacuated and flushed with N 2 
several times to remove any residual H 2 and the solution was filtered through a pad of 
Celite™ and concentrated in vacuo to give 34 mg (95%) of the desired amine as a clear 
colorless oil. Data for (/^S)-l^butoxycarbonyl^myl-U3,4-tetrahydro-7- 
methoxyquinoline: Rf = 0.52 (hexanes/EtOAc. 3:1); *H NMR (400 MHz, CDC1 3 ) 7.27 (d, 
J = 2.3. 1 H, Ar-8H), 7.02 (d. J = 8.5. 1 H. Ar-5H). 6.59 (dd. J = 2.7. 8.4. 1 H. Ar-6H). 3.78 
(s, 3 H. OMe). 3.74 (m. partially obscured by OMe. 1 H), 3.58 (m. 1 H). 2.62 (m, 1 H). 1.95 
(m, 1 H). 1.72 (m. 2 H). 1.53 (s. 9 H, t-butyl), 1.48 (m, partially obscured by t-butyl. 1 H), 
0.949 (t. 7=7.4, 3 H,-CH 3 ). 

(/y.?H-EthYl- 1 ,2.3,4-tetrahvriTxv7-m e thn*v T , j n n i j n » In a oven ^ed 250 mL r.b. flask 
equivuipped with a magnetic stir bar and a N 2 gas inlet was dissolved (iVS)-l-/. 
butoxycarbonyl^ethyI-1.23.4-tetrahydro-7-methoxyquinoline (34.0 mg, 1 17 pmol) in dry 
CH 2 C1 2 ( 1 mL). To the stirred solution was added TFA (1.2 mL) at it and was allowed to 
react for 2 h. The dark red solution was quenched with sat NaHC0 3 solution (10 mL). 
extracted with CH 2 C1 2 (3 x 25 mL). washed with brine (50 mL), dried (Na 2 S0 4 ) and 
concentrated in vacuo to afford 21 mg (95%) of the desired amine as a clear light yellow oil. 
Data for (/2/S)^ m yi. U 3,4-tetrahydro-7-memoxyquinoline: Rf =0.1 (hexanes/EtOAc, 
3:1); H NMR (400 MHz, CDCI3) 6.92 (d, J = 8.5, 1 H),6.21 (dd, J = 2.5, 8.2, 1 H).6.03 
(d, J = 2.5. 1 H), 3.73 (s. 3 H), 3.27 (m. 2 H). 2.59 (m. 1 H), 1 .86 (m. 1 H). 1 .75 (m. 2 H). 
1 -48 (m. 1 H), 0.968 (t, / = 7.4. 3 H). 



25 



30 



f*/SH-EthvH ^AtetrahYdro-T-hvdroxvfluinolin^strucn^ ^A nf^hen^YT. u,h~» 
R'-3=H, Biseflttll . In a flame dried 100 mL rb flask equivuipped with a magnetic stir bar 
and a N 2 gas inlet was dissolved (/y^^myl-U3.4-tetrahydro-7-methoxyquinoline ( 2 1 
mg, 109.9 nmol) in CH 2 C1 2 (4 mL). The solution was cooled to 0°C and a 1 .0 M solution 
of BB13 in CH 2 C1 2 (0.33 mL, 3 2 0 M mol, 2.75 equiv) was added slowly by syringe. The 
solution was warmed to rt and stirred under a blanket of N 2 for 9 h. The reaction was 
quenched by addition of sat. NaHC0 3 solution (5 mL). extracted with CH 2 C1 2 (3 x 2 5 mL), 
washed with brine (2 x 2 0 mL), dried (Na 2 S0 4 ) and concentrated in vacuo to give 19 mg 
(99%) of the desired phenolic amine as a clear yellow oil. Data for (R/SyA-ethy]. 1 ^3,4- 
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tetrahydro-7-hydroxyquinoline: 1 H NMR (400 MHz, CDCI3) 6.85 (d, J = 8. 1 , ] H), 6. 1 1 
(dd, J = 2.4, 8.3, 1 H). 5.98 (d, J = 2.4, 1 H), 3.25 (m. 2 H), 2.57 (m, 1 H), 1 .85 (m. 1 H). 
1 .76 (m, 1 H), 1 .67 (m. 1 H). ] .5 1 (m. 1 H), 0.940 (t, J = 7.4, 3 H). 



5 (fl/S)-4-Etfrvl- 1 .2.3.4-tetrahvdro-6-trinuoromt5thvl-8-nv ranonor5.6-Pl ou inoline frnmp nnnrf 
414. structure 33A of Scheme XL. where R 1 -3=r6 =h R4 =ethv | RS-trifhinrnmrthyi) i„ a 
oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (JVS)-4-ethyl- 
1.2,3,4-tetrahydro-7-hydroxyquinoline (19 mg, 109 umol) and TFEAA (excess) and ZnCl2 
(excess) in absolute EtOH (-3 mL). The sealed pressure tube was heated at 101 °C for 10 h, 

10 cooled to rt and concentrated on Celite™ to give a free flowing powder which was purified 
via flash column chromatography (silica gel, hexanes/EtOAc, 3:1) to give 3 mg (47%) of 
Compound 414 as a bright yellow solid. Data for Compound 414: Rf = 0.19 
(hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, CDCI3) 7.25 (s. 1 H), 6.38 (s, 1 H), 6.36 (s, 1 
H), 4.70 (br s, 1 H). 3.40 (m, 2 H), 2.70 (m, 1 H), 1 .89 (m, 2 H), 1 .67 n(m, 1 H). 1 .55 (m, 1 

15 H), 0.95 (t, J = 7.4, 3 H). 



EXAMPLES 

(WSh 1 .2.3.4-Tetrahvdro-l .4-dimethvl-8-p vranonorS.6-olQuinoline iComnnund 415 , 
structure 34A of Scheme XL. where R 1-3=r6=r8 =h R'WthvL R5=trifluomTnPthvl^ 

20 In a flame dried 1 00 mL rb flask equivuipped with a magnetic stir bar was dissolved 

Compound 410 (EXAMPLE 310) (10.0 mg, 35.6 umol) in glacial acetic acid (4 mL). To 
the stirred solution was added para-formadehyde (12 mg, 356 umol, 10 equiv). The cloudy 
yellow solution stirred for 10 min then NaCNBH3 (12 mg, 1 78 umol, 5 equiv) was added at 
once. Upon addition the solution emitted gas for approx 5 min then turned bright yellow. 

25 After stirring for 12 h the solution was slowly poured over ice and quenched with NaOH 
(20%), extracted with EtOAc (2 x 25 mL), washed with brine (50 mL), dried (Na2S04) and 
concentrated in vacuo to give 8.9 mg (86%) of Compound 415 as a yellow-green solid. 
Data for Compound 415: Rf = 0.22 (hexanes/EtOAc: 3: 1 ); *H NMR (400 MHz, CDCI3) 
7.25 (s, 1 H), 6.42 (s, 1 H), 6.35 (s. 1 H). 3.42 (m, 2 H). 3.00 (s, 3 H), 2.91 (m, 1 H), 2.00 

30 (m. 1 H), 1 .72 (m, 1 H), 1 .28 (d, J = 6.8. 3 H). 
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EXAMPLE 316 

(/y,y>-4-EthY»-l .2.3.4-tetrahvdm-1-methvl-«-pvranonofS.6. g T g ui n olin e (Tnirroound 41fS , 

structure 34A of Scheme XL. where R i-3 = r6 =r 8 =h B ^ gbxL R5=trifl.,»^ m > r h Yn 
In a flame dried lOOmLrb flask equivuipped with a magnetic stir bar was dissolved 
5 Compound 414 (8.0 mg, 27. 1 umol) in glacial acetic acid (3 mL). To the stirred solution 
was added /wra-formadehyde (8.0 mg, 271 umol, 10 equiv). The cloudy yellow solution 
stirred for 10 min then NaCNBH3 (8.0 mg, 135 umol, 5 equiv) was added at once. Upon 
addition the solution emitted gas for approx. 5 min then turned bright yellow. After stirring 
for 12 h the solution was slowly poured over ice and quenched with NaOH (20%), extracted 
1 0 with EtOAc (2 x 25 mL), washed with brine (50 mL), dried (Na2S04) and concentrated in 
vacuo to give 7.9 mg (94% yield) of Compound 416 as a bright yellow-green solid. Data 
for Compound 416: Rf = 0.23 (hexanes/EtOAc; 3: 1 ); J H NMR (400 MHz, CDCI3) 7. 20 
(s, 1 H), 6.43 (s, 1 H), 6.35 (s, 1 H). 3.47 (m. 1 H), 3.30 (m, 1 H), 3.00 (s, 3 H), 2.68 (m, 1 
H), 1.89 (m, 2 H). 1.56 (m, 4 H), 0.980 (d, 7= 7.4, 3 H). 

15 

EXAMPLE 317 

2,2-Pimethyl-l ,2,3 4-tetrahvdro-6-triflommethvl - 8-Dvridonor5 6-flauinolinE (Comnounri 
417, structure 40A of Scheme XLII where Rl-2-RgrfL R3=R4 =mf .th Y » , 
R5=trifluomn*»tb Y J) 

20 7-fg^-Butvloxvcaroamovl-1.2-dihvdro-2 ^ imethvl a uinn1ine (structure 36A of Schema 

XLII, where R*=R2=H, R^BfaagJliyJj. To a flame-dried 200 mL r.b. flask containing 3- 
rert-butylcarbamoylaniline (EXAMPLE 147) (7.7 g, 0.037 mol) in 40 mL of anhydrous THF 
was added CuCI (183 mg, 1.8 mmol), triethylamine (5.15 mL, 0.037 mol) and 3-acetoxy-3- 
methyl-l-butyne (4.66 g, 0.037 mol). The reaction mixture was brought to reflux for 5 h 

25 then cooled to it and filtered though a short pad of celite. Purification by flash column 

chromatography (silica gel, hexanes/ethyl acetate, 7:3) afforded 6.83 g (67%) of the desired 
propargyl intermediate that was used directly for the next step. The propargyl amine (6.5 g. 
0.0237 mol) was dissolved in 40 mL of anhydrous THF, CuCI (234 mg, 0.0024 mol) was 
added and the mixture was heated to reflux for 16 h. The reaction mixture was diluted with 

30 ethyl acetate (200 mL), and washed with water and brine. The organic layer was dried 

(Na2SQ4) and concentrated in vacuo to an oil that was subjected to chromatography (silica 
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gel, hexanes/ethyl acetate, 9:1) which afforded 2.24 g (34%) of 7-tert-butyl xycarbamoyl- 
l,2-dihydro-2,2-dimethylquinoline along with 4.1g (63%) of the undesired regioisomer. 
Data for 7-/m-butyloxycarbamoyl-l^-dihydro-2,2-dimethylquinoline: *H NMR (400 
MHz, CDCI3) 6.80 (bs, 1H), 6.77 (d,7 = 7.4, lH),6.33(bs, 1H),6.31 (bd.J=7.4, 1H),.6.18 
5 (d,y = 9.7, 1H), 5.37 (d, 7 = 9.7, lH),3.70(bs, 1H), 1.49 (s,9H), 1.27 (s,6H). 

7-Amino- 1 ■2.3.4-tetrahvdro-2.2-dime thvlQuinoline . A solution of 1-tert- 
butyloxycarbamoyl-l,2-dihydro-2,2-dimethylquinoline (3.4 g, 0.012 mol) in 150mL of 
ethyl acetate was hydrogenated under an atmosphere of hydrogen with Pd-C 10% (340 mg) 

10 at it for 7 h. Filtration over celite afforded 3.7 g ( 1 00%) of pure 7-/«-r-butyloxycarbamoyl- 
l,2,3,4-tetrahydro-2,2-dimethylquinoline. The title compound was prepared by General 
Method 12 (EXAMPLE 147) from 7-te/t-butyloxycarbamoyl-l,2,3,4-tetrahydro-2,2- 
dimethylquinoline (3.7 g, 0.012 mol) to afford 2.35 g (100%) of 7-amino-l ,2,3,4-tetrahydro- 
2,2-dimethylquinoline as a light reddish oil. Data for 7-amino-l, 2,3,4-tetrahydro-2,2- 

1 5 dimethylquinoline: *H NMR (400 MHz, CDCI3) 6.77 (d, J = 7.9, 1 H), 6.00 (dd, J = 7.9, 
2.2, 1H),5.81 (d,/=2.2, 1H), 3.47 (bs, 1H), 3.40 (bs. 2H). 2.66 (t, J = 6.7, 2H), 1.65 (t./ = 
6.7. 2H), 1.18 (s,6H). 

2.2-Dimethvl- 1 .2.3.4-tetrahvdro-6-triflo mmethvl-8-pvridonor5.6.nauinoline fComnounri 
20 417. structure 40A of Sche me XLII. where R1-2=r6=H. R3=R4 =met hvl 

R 5 =trifluoromethvn. This compound was prepared by General Method 1 3 (EXAMPLE 
147) from 7-amino-l, 2,3,4-tetrahydro-2,2-dimethylquinoline (2.35 g, 0.012 mol), ZnCl2 
(2.74 g, 0.02 mol) and ethyl 4,4,4-trifluoroacetoacetate (2.15 mL, 0.013 mol) to afford 1.91 
g (48%) of Compound 417. Data for Compound 417: 1 HNMR(400MHz,DMSOd6) 
25 11.70(s, lH),7.18(s, lH),6.85(s. lH),6.35(s, lH),2.65(t.7 = 6.6.2H), 1.61 (1,7 = 6.6, 
2H), 1.17 (s.6H). 



EXAMPLE 318 

(/^-1.2.3.4-tetrahvdjt>-6-rtfluoromemv^ 
30 (Compound 418. structure 47A of Scheme XLIV. where r!= r2=H. R3=trifluoromethvl^ 
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10 



15 



20 



J ,9^j-y g /T-ButVloxvcart>a m ovl-1.2-dihvrfm.^of] U o r o mft thvl-? o 4 -trimethvl.«. 
PVridpnor5,6-flquinoline r structure 46A n f Scheme XI.TV. where R 1=p2- H 
B^ttiflManaDSflad) . To a suspension of NaH 60% in mineral oil (16 mg, 0.387 mmol) in 1 
mL of anhydrous THF at 0°C, was added dropwise, a solution of Compound 247 
(EXAMPLE 147) (100 mg, 0.32 mmol) and the resulting mixture was stirred at 0 °C for 10 
min. A solution of t-Boc 2 0 (78 mg, 0.355 mmol) in 1 mL of THF was added dropwise and 
the reaction mixture was stirred at rt for I h. The reaction mixture was quenched with water 
(1 mL), extracted with ethyl acetate (2 x 5 mL) and concentrated in vacuo to give 148 mg 
(100%) of a yellow solid that was used directly for the next step. To a solution of 9-/e/7- 

butyloxycarbaim)yl-U-dihydro-2^,4-trimemyl-8-pyridono[5,6-y]quinoline(130mg, 
0.32mmol) in 10 mL of anhydrous THF at -78°C was added n-BuLi 2.5 M in hexane (12 1 
mL. 0.32 mmol) and the mixture stirred for 10 min. t-Boc 2 0 (73 mg. 0.33 mmol) in 1 mL 
of THF was added and the reaction mixture stirred at -78°C for 6.5 h. The temperature was 
raised to 0 °C and the mixture quenched with water (3 mL), extracted with ethyl acetate (2 x 
10 mL), dried (Na 2 S0 4 ) and concentrated in vacuo to give a solid residue. Purification by 
flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) gave 79 mg (48%) of 
l,9^i- te rr-butyloxycarb^^ 

1HNMR (400 MHz, CDC1 3 ) 7.76 (s, lH),7.72(s. lH).7.38(s, lH).5.67(s, lH),2.13(s, 
3H). 1 .62 (s. 3H), 1 .57 (s, 9H). 1 .50 (s. 9H). 



1-fg^putYtoxvrarhamoYH 2.3.4-tetrahvdm-Vhvdmxv.fi.triff .^ ^thvu^ , ^ajgS fliyM: 
PYridQnor5,6-flqninolinA A solution of 1.9-di-/err-butyloxycarbamoyl-U-dihydrc-2,2,4- 
trimethyl.8-pyridono[5,6-/]quinoline (79 mg, 0.155 mmol) in 2 mL of anhydrous THF at rt 
was treated with 388 \xL of BH3.THF (1.0 M in THF, 0.388 mmol) for 3 h and was then 

25 quenched with 78 mL of NaHCC>3 satd't followed by 30% H 2 <D2 (78 jiL). The reaction 

mixture was stirred for 1 h. then 2 mL of water was added. The mixture was extracted with 
ethyl acetate (5 mL). dried (Na 2 S0 4 ) and concentrated in vacuo to an oil that was subjected 
to flash column chromatography (silica gel, hexanes/ethyl acetate, 7:3) to give 2 1 mg (3 2 %) 
ofl-/m-butyloxycarbamoyl-l. 2 ,3,4-^^ 

30 /Jquinoline. Data for l-/en-butyloxycaibamoyI-U3,4-tetrahydro-3-hydroxy- 2 , 2 ,4- 

trimethyl-8-pyridon [5,6-/)quinoline: *H NMR (400 MHz, CDCI3) 12.5 (bs, 1H),7.51( S , 
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lH),7.28(s, 1H).6.85 (s, 1H). 3.19 (dd, J = 7.3, 5.2, 1H),2.91 (m, IH),2.14 (d,7=7.0, 
1H), 1.65 (s, 3H), 1.55 (s, 9H), 1.52 (s, 3H), 1.46 (d, J = 6.1, 1H). 

(/^-1.23.4-tetrahvdn>-^ 
5 (Compound 418. structure 47A of Scheme XLIV. where r!=r2=h R3=trifluoromethvn 
To a suspension of PCC (50 mg, 0.23 mmol) in 2 mL of dichloromethane at rt was added 1- 
te/*-butyloxycart>amoyl-l,2,3,4-tetr^^^ 

pyridono[5,6-y]quinoline (16) (10 mg, 0.023 mmol) in 1 mL of dichloromethane. The 
reaction mixture was stirred at rt for 1 .5 h, then it was filtered over celite and the solvent 

10 was removed in vacuo to give a dark oil that was subjected to flash column chromatography 
(silica gel, hexanes/ethyl acetate, 6:4) to give 5.5 mg (56%) of 1-ferr-butyloxycarbamoyl- 
l,2,3,4-tetrahydro-6-trifluorom that 
was used directly for the next step. The title compound was prepared by General Method 12 
(EXAMPLE 147) from l-rm-butyloxycart>amoyl-l,2,3,4-tetra^ydro-6-trifluoromethyl- 

1 5 2^,4-trimethyl-8-pyridono[5,6-y]-3-quinolinone (5.5 mg, 0.01 3 mmol) to afford 3 mg (7 1 %) 
of Compound 418. Data for Compound 418: ] H NMR (400 MHz, CDCI3) 12.3 (bs, 1H), 
7.51 (s, 1H),6.85 (s, 1H),6.71 (s, lH),4.27(s. 1H),3.61 (q,7 = 6.3, 1H), 1.55 (d,7 = 6.3, 
3H), 1.40 (s, 3H), 1.31 (s, 3H). 

20 EXAMPLE 319 

5>Trifluoromethvl-7-pvridonor5.6-glindoline (Compound 419. structure 4 9A of Scheme 
XLV. where Rl=trifluoromcthvL R2=ffl 

6-Aminoindoline. A solution of 6-nitroindoline (1 g, 6.1 mmol) in 50 mL of ethyl acetate 
was hydrogenated under an atmosphere of hydrogen with Pd-C 10% (100 mg) at it for 3 h. 
25 Filtration over celite afforded 1.0 g (98%) of 6-aminoindoline. Data for 6-aminoindoline: 
*H NMR (400 MHz, CDCI3) 7.40 (d, / = 7.4, 1H), 6.05 (d, J = 2.0, 1H), 6.03 ( d, J = 7.5, 
1H), 3.67 (bs , 1H), 3.49 (t, J = 8.1, 2H), 3.48 (bs, 2H), 2.90 (t. 7= 8.2, 2H). 



5-Trifluoromcthvl-7-Dvridonof5.6-g1indoline fCompound 41 9. structure 49A of Scheme 
30 XLV. where R 1 =triflu oromethvl. Rl=H\ This compound was prepared by General Method 
13 (EXAMPLE 147) from 6-aminoindoline (200 mg, 1.2 mmol), ZnCl2 (262 mg, 1.93 
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mmol) and ethyl 4,4,4-trifluoroacetoacetate (194 mL. 1 .32 mmol) to afford 100 mg (32%) of 
Compound 419. Data for Compound 419: *H NMR (400 MHz, DMSOd6) 12.1 (s, 1H), 
7.31 (s, 1H), 6.82 (s, 1H), 6.49 (s, 1H), 6.40 (s, 1H),3.59 (t,7 = 8.1, 2H), 3.01 (t,/ = 8.1, 
2H). 

5 

EXAMPLE 320 

8-(4-Chlnrnh«»n79vn.S-trifluoromethvl-7- pvridonor5.6-g1indoline (Compound 420. structure 

SOA of SshgnS XLSL where Rigtrifluromethv l. r2=H. R3=4-chlorophenYl) 

To a solution of Compound 419 (EXAMPLE 319) (13 mg, 0.05 mmol) in 2 mL of 

1 0 anhydrous THF at -78 °C was added n-BuLi 2.5 M in hexane (2 1 mL, 0.05 mmol) and the 
resulting mixture was stirred for 15 min. Then 4-chlorobenzoyl chloride (6.4 mL, 0.05 
mmol) was added and the reaction mixture was slowly brough to it over a period of 30 min. 
The reaction mixture was quenched with a saturated aqueous solution of NH4CI (1 mL), 
extracted with ethyl acetate (5 mL) and concentrated in vacuo to an oil that was subjected to 

15 flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) which afforded 3 mg 
( 1 5%) of Compound 420. Data for Compound 420: *H NMR (400 MHz, CDCI3) 8. 1 9 (d, 
J = 8.6, 2H), 7.77 (s, 1H),7.51 (d, J = 8.6, 2H), 7.25 (s, 1H). 6.99 (s, lH).4.45(s. 1H),3.77 
(t, J = 8.0, 2H). 3.28 (t, J = 8.0, 2H). 

20 EXAMPLE 321 

7-rgrr-Butvloxvcarhamovl-1.2-dihvdro-2.2.8-t nmethvlguinQline (structure 36A. Scheme 
XLII, where R^R^R^methvl. R2=H. P=/-hutoxv. X=NHV To a flame-dried 10 mL r.b. 
flask containing 3-rm-butylcarhamoyl-2-methylaniiine (EXAMPLE 155) (490 mg, 0.0022 
mol) in 3 mL of anhydrous THF was added CuCl (1 1 mg, 0.1 mmol), triethylamine (307 

25 mL, 0.0022 mol) and 3-acetoxy-3-methyl- 1 -butyne (278 mg, 0.0022 mol). The reaction 
mixture was brought to reflux for 5 h then cooled to rt and filtered through a short pad of 
celite. Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, 7:3) 
afforded 290 mg (46%) of the desired propargyl intermediate that was used directly for the 
next step. The propargyl amine (290 mg, 0.001 mol) was dissolved in 5 mL of anhydrous 

30 THF, CuCl (5 mg, 0.05 mmol) was added and the mixture was heated to reflux for 1 6 h. 
The reaction mixture was diluted with ethyl acetate (10 mL), and washed with water then 
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brine. The organic layer was dried (Na2S04) and c ncentrated in vacuo to an oil that was 
subjected to chromatography (silica gel, hexanes/ethyl acetate, 9:1) which afforded 114 mg 
(40%) of 7-re/t-butyloxycarbamoyl-l ,2^ihydro-2,2 f 8-trimethy Iquinoiine. Data for 7-tert- 
butyloxycarbamoyl- 1 ,2^ihydro-2,2,8-trimethylquinoline: *H NMR (400 MHz, CDCI3) 
5 6.85(d, 7 = 7.4, 1H),6.75 (d,7 = 7.4, 1H), 6.23 (d,7 = 9.5, lH),6.18(bs, 1H), 5.42 (d, 7 a 
9.5, 1H), 3.57 (bs, 1H), 1.92 (s, 3H), 1.45 (s, 9H), 1.29 (s, 6H). 

7-Amipo- 1 ,2,3i4-tctrahytf r9-?,?i9-trimgthYlqyin9lipe. A solution of 7-/m- 
butyloxycarbamoyl-l^-dihydro-2^,8-trimethylquinoline (1 14 mg, 0.39 mmol) in 4 mL of 

10 ethyl acetate was hydrogenated under an atmosphere of hydrogen with Pd-C 10% (1 1 mg) at 
it for 7 h. Filtration over Celite afforded 60 mg (60%) of 7-terr-butyloxycarbamoyl-l ,2,3,4- 
tetrahydro-2^,8-trimethylquinoline. The title compound was prepared by General Method 
12 (EXAMPLE 147) from 7-^rr-butyloxycarbamoyl-l,2,3,4-tetrahydro-2,2,8- 
trimethylquinoline (60 mg, 0.206 mmol) to afford 30 mg (77%) of 7-amino-l ,2,3,4- 

1 5 tetrahydro-2,2,8-trimethy Iquinoiine as a light reddish oil. Data for 7-amino- 1 ,2,3,4- 

tetrahydro-2A8-trimethylquinoline: *H NMR (400 MHz, CDCI3) 6.70 (d, 7 = 7.9, 1H), 
6.09 (d, 7=7.9, lH),3.30(bs, 3H),2.71 (t, 7 = 6.7, 2H), 1.89 (s, 3H), 1.65 (t, 7 = 6.7, 2H), 
1.21 (s,6H). 

20 2,2, 1 0-Trimethvl- 1 .2.3.4-tetrahvdro-6- trifloromethvl-8-Dvridonor5.6-nouinoline 

(Compound 421. structure 40A of Scheme XLII. where Rl=R3=R4 =methvl R 2 =R 6 =H , 
R 5 =trifluoromethvn. This compound was prepared by General Method 13 (EXAMPLE 
147) from 7-amino-l ^,3,4-tetrahydro-2 t 2,8-trimethy Iquinoiine (30 mg, 0.159 mmol), ZnCl2 
(35 mg, 0.255 mmol) and ethyl 4,4,4-trifluoroacetoacetate (26 mL, 0. 175 mmol) to afford 

25 21 mg (42%) of Compound 421. Data for Compound 421: *H NMR (400 MHz, CDCI3) 
9.13 (s, 1H), 7.34 (s, 1H), 6.67 (s, 1H), 4.10 (s, 1H), 2.88 (t, 7= 6.7, 2H), 2.10 (s, 3H), 1.75 
(t,7=6.7,2H), 1.30 (s,6H). 



EXAMPLE 322 

30 l^,3.4-Tetrahvdro-6-trifluoromethvl-8-Dvridonof5.6>/louinoline (Compound 422. structure 
S3A 9 f Sghgpe XLVI, where R»-3=r5 =Hi R4 =ff j fl ^ Q^ pn1^Yl) 
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7-Nitro-l ,2,3,4-tgt^ydroquinpliTW. 1,2,3,4-Tetrahydroquinoline (5 g, 0.037S mol) was 
dissolved in 16 mL of sulfuric acid and the temperature lowered to 0°C, then 90% fuming 
nitric acid (1.67 mL, 0.0375 mol) was added slowly and the mixture strirred at 0°C for 30 
min. It was then poured onto 100 g of ice and extracted with dichloromethane (2 x 100 
5 mL). The organic phase was washed with saturated aqueous solution of NaHC03 (75 mL) 
and concentrated in vacuo to a reddish residue that was subjected to chromatography (silia 
gel, hexanes/ethyl acetate, 8:2) which afforded 4.1 g (61%) of 7-nitro- 1,2,3,4- 
tetrahydroquinoline. Data for 7-nitro- 1,23,4-tetrahydroquinoline: *H NMR (400 MHz, 
CDCI 3 ) 7.39 (dd, J = 8.3. 2.2, 1H), 7.26 (d. J = 3.5. 1H), 7.01 (d, J = 8.3, 1H), 4.16 (bs, 
10 1H). 3.35 (t, J = 5.0. 2H). 2.8 (t. J = 6.3, 2H), 1 .95 (quintet. J = 6. 1 , 2H). 

7-Amino-1.2.3.4-tetrahvdroauinoline rstmcture S2A o f Scheme XLVI. where R 1 ~3— H) A 
solution of 7-nitro- 1,23,4-tetrahydroquinoline (396 mg, 0.0022 mol) in 4 mL of ethyl 
acetate was hydrogenated under an atmosphere of hydrogen with PdC 10% (40 mg) at rt for 
15 2 h. Filtration over celite afforded 330 mg (100%) of 7-amino-U,3,4-tetrahydroquinoline. 
Data for 7-amino-l,2,3,4-tetrahydroquinoline: *H NMR (400 MHz, CDCI3) 6.72 (d, J = 
7.9, 1H). 6.00 (dd. J = 7.9. 2.3. 1H), 5.84 (d, J = 2.3, 1H), 3.67 (bs, 1H). 3.42 (bs, 2H), 3.24 
(t. / = 5.0, 2H), 2.65 (t, J = 6.4, 2H), 1 .91 (quintet, J = 6.0 Hz. 2H). 

20 U.3,4-Tetrah Y dro-6-tjifluoromethvl-8-pvridonorS.6-rlQ U in o line rComnnund 422. stmcn.re 
S3A of Scheme XLVI. where R 1-3=r5 =h . R^flunmmethvn This compound was 
prepared by General Method 13 (EXAMPLE 147) from 7-amino- 1,2,3,4- 
tetrahydroquinoline (330 mg, 0.0022 mol), ZnCl2 (452 mg, 0.0033 mol) and ethyl 4,4,4- 
trifluoroacetoacetate (356 mL. 0.0024 mol) to afford 70 mg (1 1 %) of Compound 422. Data 

25 for Compound 422: *H NMR (400 MHz, DMSO d6) 1 1 .7 (bs. 1 H). 7. 1 1 (s, 1 H), 6.92 (s, 
1H), 6.35 (s, 2H), 3.22 (bs. 2H), 2.71 (t, / = 5.1, 2H), 1.93 (quintet, J = 6. 1 , 2H). 

EXAMPLE 323 

I ^•Dihvdr0-6-triflU0romewvl-L2.2.4-tetra m ethvl.8- DV ridnnor5 fv /louinoline (Cnm^ nrt 
30 4?3. structure 60 of Scheme XVI. where rI-^ r^h. R3=trifluoromethvl. 7.=NTm 
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T a stirred solution of Compound 247 (EXAMPLE 147) (100 mg, 0,323 mmol) and 
paraformaldehyde (98 mg, 3.23 mmol) in 3 mL of acetic acid at rt was added portionwise 
sodium cyanoborohydride (102 mg, 1.61 mmol). The resulting mixture was stirred at 25°C 
for 29 h then carefully poured into 20% aqueous NaOH (10 mL) and ice 10 g and the pH 
5 adjusted to -7. The mixture was extracted with dichloromethane (25mL), dried (Na2S04) 
and concentrated in vacuo to a fluorescent yellow solid that was subjected to flash column 
chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 92 mg (71%) of Compound 
423. Data for Compound 423: !h NMR (400 MHz, CDCI3) 1 1.21 (bs, 1H), 7.33 (s, 1H), 
6.67 (s, 1H), 6.23 (s, 1H), 5.39 (s, 1H), 2.92 (s, 3H), 2.02 (s, 3H), 1.38 (s, 6H). 

10 

EXAMPLE 324 

3.3-DimethvN5>trifluoromethvl-7-pvridonor5.6-glindoline (Compou nd 424. structure S7A 
Of Scheme XLVI1. where R»=methvh r2= R 4 =H . R3=tri fluoromethvn . 
2-bromo-7^(2~methvl-2>pro penvlV5>nitroaniline (structure S5A of Scheme XL VII. where 

15 R 1 =methvl. R2=H1 To a suspension of NaH 60% dispersion in oil (97 mg, 0.0023 mol) in 2 
mL of anhydrous THF at 0°C was added 2-bromo-5-nitroaniline (500 mg, 0.0023 mol) in 2 
mL of THF dropwise, the temperature was raised to it to complete deprotonation then 
lowered to 0 °C. 3-bromo-2-methylpropene (232 mL, 0.0023 mol) was added very slowly 
and the reaction mixture was stirred at 0°C for 3 h then neutralized with water (5 mL). The 

20 mixture was extracted with ethyl acetate (2x10 mL), dried (Na2S04) and concentrated in 
vacuo to an oil that was subjected to flash column chromatography (silica gel, hexanes/ethyl 
acetate, 8:2) to give 200 mg (32%) of 2-bromo-N-(2-methyl-2-propenyl)-5-nitroaniline 
(structure 55 A of Scheme XL VII, where R 1 =methyl, R^H). Data for 2-bromo-W-(2- 
methyl-2-propenyl)-5-nitroaniline: *H NMR (400 MHz, CDCI3) 7.55 (d, J = 8.5, 1H), 7.40 

25 (dd, J = 8.5, 2.8, 1H), 7.39 (d, J = 2.8, 1H), 4.96 (s, 2H), 4.95 (bs, 1H), 3.82 (d, J = 5.9, 2H), 
1.81 (s, 3H). 

3.3-Dimethv1-6-nitroindoline (structure 56A of Scheme XLVII. where R^methvl. r2=HV 
A solution of 2-bromo-AK2-methyl-2-propenyl)-5-nitroaniline (100 mg, 0.369 mmol), 
Pd(OAc)2 (2 mg, 0.0073 mol), Bu4NBr (1 19 mg, 0.369 mmol) and triethylamine (129 mL, 
30 0.922 mmol) in 1 mL of dry DMF under argon atmospere was heated at 80 °C for 1 h. Then 
sodium formate (25 mg, 0.369 mmol) was added to the reaction mixture with continued 
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heating at 80 °C for 20 h. Water (2 mL) was added and the mixture was extracted with ethyl 
acetate (2x5 mL), dried (Na2S04) and concentrated in vacuo to an oil that was subjected to 
flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 60 mg (80%) of 
33-dimethyl-6-nitroindoIine. Data for 3,3-dimethyl-6-nitroindoline: *H NMR (400 MHz, 
5 CDCI3) 7.60 (dd, J= 8.2, 2.0, 1 H), 7.35 (d, J = 2.0, 1H), 7.08 (d, 7 = 8.2, lH),3.98(bs, 1H), 
3.41 (s, 2H) f 1.33 (s.6H). 

6-Amino>3 3-dimethvlindoHne . A solution of 33-dimethyl-6-nitroindoline (60 mg, 0.3 1 
mmol) in 3 mL of ethyl acetate was hydrogenated under an atmosphere of hydrogen with 
1 0 Pd-C 1 0% ( 1 0 mg) at rt for 3 h. Filtration over celite afforded 45 mg (90%) of 6-amino-3,3- 
dimethylindoline. Data for 6-amino-3 t 3-dimethylindoline: *H NMR (400 MHz, 
CDCl3)6.80(d,J = 7.8, 1H),6.08 (dd, J = 7.8, 2. 1 f 1H),6.01 (d, 7 = 2.1, 1H), 3.60 (bs, 1H), 
3.50 (bs, 2H), 3.26 (s, 2H), 1.25 (s, 6H). 

15 3.3-Dimethvl-5-trifluoromethvl-7-pvridonor5.6-^1 indoline (Compound 424. structure 57 A 
of Scheme XLVI1. where Rl=me thvl. r2=r4 =H . R3 =t rifluoroTnethvn . This compound 
was prepared by General Method 13 (EXAMPLE 147) from 6-amino-3,3-dimethylindoline 
(45 mg, 0.277 mmol), ZnCl2 (57 mg, 0.416 mmol) and ethyl 4,4,4-trifluoroacetoacetate (45 
mL, 0.305 mmol) to afford 7.3 mg (9%) of 33-dimethyl-5-trifluoromethyl-7-pyridono[5,6- 

20 e]indoline (22). >H NMR (400 MHz, CDCI3) 12.4 (bs, 1H), 7.32 (s, 1H), 6.73 (s, 1H), 6.52 
(s, 1H), 4.33 (s, 1 H), 3.45 (s, 2H), 1 .36 (s, 3H). 

EXAMPLE 325 

(/y5)Q.23.4-Teti^vdro^methvl^ftriflu oromethvn-8.pvridonor5.6-glQuinoline 
25 (Compound 425. structure 62A of Scheme XLVm. whe re rI-3=r6 =H . R4 =me thvl. 
R5=trifluoromethvn. 

1.2.3.4-Tetrahvdro-4-Qui nolinone f structure 59A of Scheme XL VIII. where Rl-3=HV In a 
200 mL r.b. flask was introduced aniline (9.78 mL, 0.107 mol), acrylic acid (7.36 mL, 0.107 
mol) and toluene (100 mL). The reaction mixture was stirred and heated at 100° C for 16 h, 
30 cooled to rt and the solvent was removed in vacuo to give 10.34 g (60%) of the desired 

intermediate carboxylic acid .that was used directly without further purification for the next 
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step. In a 500 mL r.b. flask was introduced the acid (10.34 g, 0.064 mol) and 
polyphosphoric acid (200 mL). The reaction mixture was stirred and heated at 100° C for 
1 6 h. The reaction mixture was cooled to rt, poured onto 700 mL of a 1 : 1 mixture of 
ice/water and neutralized slowly with NaOH. The aqueous phase was extracted with ethyl 
5 acetate (3 x 200 mL), dried (Na2S04) and the solvent was removed in vacuo to give a solid 
residue that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 6: 1 ) to 
afford 6.97 g (76%) of l,2,3,4-tetrahydro-4-quinolinone. Data for l,2,3,4-tetrahydro-4- 
quinolinone: *H NMR (400 MHz, CDCI3) 7.84 (dd, 7 = 7.9 , 1.1, 1H), 7.28 (ddd, J = 7.9, 
7.9, 1.2, 1H),6.72 (ddd, 7= 8.1, 8.1, 0.8, 1H), 6.66 (d, J = 8.1, 1H), 4.49 (s, 1H), 3.56 (t,J = 
10 6.9, 2H), 2.69 (t, J = 6.8, 2H). 

1 -fg/T-ButvloxvcarbonvM .2.3.4-tetrahvdro-4-quinolinone . To a stirred solution of B0C2O 
(10.05 g, 0.046 mol) and 1 ,2,3,4-tetrahydro-4-quinolinone (6.16 g, 0.042 mol) in THF (100 
mL) at 0° C was added slowly DMAP (5.1 1 g, 0.042 mol) in 100 mL of THF. The reaction 

15 mixture was stirred overnight, then water (75 mL) was added and the mixture was extracted 
with ethyl acetate (2 x 200 mL). The organic phase was dried (Na2S04) and the solvent 
was removed in vacuo to give a solid residue that was subjected to flash chromatography 
(silica gel, hexanes/ethyl acetate, 8:2) which afforded 8.5 g (82%) of l-/m- 
butyloxycarbamoyl*l,23t4-tetrahydrx>4-quinolinone. Data for I-terf-butyloxycarbonyl- 

20 1 ^,3,4-tetrahydro-4-quinolinone: *H NMR (400 MHz, CDCI3) 7.98 (dd, J = 7.9, 1 .7, 1 H), 
7.76 (d, .7=8.4, 1H),7.49 (ddd, J = 7.5, 7.5, 1.7, 1H), 7.15 (ddd, 7 = 8.0, 8.0, 0.9, 1H), 4.15 
(t, / = 6.3. 2H), 2.76 (t, J = 6.6, 2H), 1 .55 (s, 9H). 

1 -terr-ButvloxvcarbonvM >2.3.4-tetrahvdro-4-hvdroxv^4-met hvlquinoline . To a solution of 
25 1 -ferr-butyloxycarbonyl- 1 , 2,3,4-tetrahydro-4~quinolinone ( 1 70 mg, 0.687 mmol) in THF (5 
mL) at 0° C was added 3.0 M methylmagnesium bromide in ether (688 mL, 2.1 mmol). The 
reaction mixture was stirred at 0° C for 1 h then quenched with water (2 mL), extracted with 
ethyl acetate (2 x 10 mL), dried (Na2S04) and the solvent was removed in vacuo to give an 
oil that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 7:3) to 
30 afford 1 20 mg (66%) of 1 -tert-buly loxycarbonyl- 1 ,2 r 3,4-tetrahydro-4-hydroxy-4- 

methylquinoline . Data for l-r^rr-butyloxycartx>nyl-1^3»4-tetrahydix>-44)ydn)xy-4- 
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methylquin line: *H NMR (400 MHz, DMSO-d6) 7.54 (d, J = 7.7, 1H), 7.50 (dd, / = 7.7, 
1.5. 1H). 7.14 (ddd. J = 7.3, 7.3, 1.7, 1H), 7.04 (ddd, 7= 7.9, 7.9, 1.0, 1H), 5.14 (s. 1H). 
3.69 (m, 2H), 1 .87 (t, J = 6.5, 2H), 1 .46 (s. 9H), 1 .37 (s, 3H). 

l-fgrr-Butvloxvcarbonvl-1.2.3.4-tetrahvdr f >^t-methvlauinnlin ft A solution of 1 -tert- 
butyloxycarbonyl-l^,3,4-tetrahydro-4-hydroxy-4-methylquinoline (109 mg, 0.41 mmol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (10 
mg) and a trace of cone. H2SO4 at rt for 7 h. Filtration over Celite™ afforded 93 mg (92%) 
of l-rm-butyloxycarbonyl-U,3.4-teti^ydro-4-methylquinoline. Data for l-tert- 
butyloxycarbonyl-l,23,4-tetrahydro-4-methylquinoline: l H NMR (400 MHz, CDCI3) 7.62 
(d. .7=8.1, lH).7.16(d.J = 7.8, 1H). 7.1 1 (ddd, J = 7.8, 7.8, 1.6. 1H), 7.01 (ddd,/ = 7.7, 
7.5, 1.0. 1H). 3.71 (m, 2H), 2.87 (ddq, J m 6.8, 6.8, 6.8, 1H), 2.04 (dddd, J = 7.4, 7.4, 7.4, 
6.1, 1H), 1.61 (m, 1H), 1.51 (s,9H), 1 .3 (d, J = 6.8, 3H). 

1.2.3.4-tetrahvdro-4-methvlQuinnli ne (structure 60A of Scheme XLVITI. where Rl-3=H 
R 4 =meihyl) . This compound was prepared by General Method 12 (EXAMPLE 147) from 
l-/e/t-butyloxycartK>nyl-U3,4-tetrahydro-4-methylquinoline (93 mg, 0.353 mmol) to 
afford 55 mg (95%) of 1.23,4-tetrahydro-4-methylquinoIine as an oil which was used 
directly without purification for the next step. 

7-NltrP- 1 .2,3.4-retrahvdro-4-methvlnuint>lin«. 1 ,23,4-Tetrahydro-4-methylquinoline (55 
mg. 0.337 mmol) was dissolved in sulfuric acid (0.5 mL) and the temperature was lowered 
to 0° C. To this solution 90% fuming nitric acid (15 mL, 0.337 mmol) was added slowly 
and the mixture stirred at 0° C for 1 h. then warmed to rt. The reaction mixture was poured 
onto 1 g of ice and extracted with dichloromethane (2x5 mL). The organic phase was 
washed with sat. NaHC03 (1x3 mL) and concentrated in vacuo to a reddish residue that 
was subjected to chromatography (silica gel, hexanes/ethyl acetate, 8:2) which afforded 36 
mg (52%) of 7-nitro- 1 ,2,3.4-tetrahydro-4-methylquinoline. Data for 7-nitro- 1 ,2.3,4- 
tetrahydn>4-methylquinoline: *H NMR (400 MHz, CDCI3) 7.41 (dd. J = 8.3, 2.2, 1H), 
7.27 (d, 7 = 2.3, 1H),7.11 (d,7=8.3, 1H). 4.21 (s, 1H),3.35 (m.2H), 2.95 (m, 1H), 1.96 
(m, 1H), 1.72 (m, 1H), 1.3 (d, J - 7.0, 3H). 
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1.2.3.4-Tetrahvdro-4-memvl-6-trifluorome^ 

A solution of 7-nitro-l^ t 3.4-tetrahydro-4-methylquinoline (36 mg, 0.172 mmol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (4 
5 mg) at rt for 2 h. Filtration over Celite™ afforded 26 mg (85%) of 7-amino-l,2,3,4- 
tetrahydro-4-methylquinoline (structure 61A of Scheme XL VIII, where Rl-3_jj > 
R 4 =methyl) that was used without further purification for the next step. The title compound 
was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l ^.3,4-tetrahydro-4- 
methylquinoline (26 mg, 0.145 mmol), ZnCl2 (30 mg, 0.218 mmol) and ethyl 4,4,4- 
10 trifluoroacetoacetate (2 1 mL, 0. 145 mol) to affoid 0.8 mg (2%) of 1 .2,3,4-tetrahydro-4- 
methyl-6-trifluoromethyl-8-pyridono[5,6-g]quinoline (Compound 425). Data for 
Compound 425: *H NMR (400 MHz, DMSO-d6) 1 1.65 (bs, 1H), 7.20 (s. 1H), 6.96 (s, 
1 H), 6.37 (s, 2H), 3.25 (m, 2H), 2.90 (m, 1H), 1 .84 (m, 1 H), 1 .59 (m, 1 H), 1 .20 (d, J = 6.9, 
3H). 

15 

EXAMPLE 326 

1 .2-PihYdro-2.2.4-trimethvl-6-methoxvinet hvl-8-nvridonorS.6.plquinoline ( Compound 426 
structure S7 of Scheme XVII. where r1=r2=h RS ^ethoxymethv! y=Nm 

To a flame-dried 25-mL rb flask at rt was added ethanol (10 mL) and 7-amino-l,2-dihydro- 
20 2,2,4-trimethylquinoline (EXAMPLE 1 47)(600 mg, 3.5 mmol), and the mixture stirred at rt 
until the amine had completely dissolved. Methyl-4-methoxyacetoacetate (680 uL, 5.3 
mmol, 1 .5 equiv) was then added, followed by ZnCfc (960 mg, 7.0 mmol, 2.0 equiv). The 
reaction was stirred at rt under N2 for 24 h. The solvent was removed under reduced 
pressure, and the solid residue was dissolved in EtOAc (10 mL). The organic phase was 
25 washed with sat'd. NaHC03 (adjusted to pH 9 with 3.0 M NaOH) (3x5 mL), dried 

(Na2S04), and concentrated under reduced pressure. Purification by flash chromatography 
(silica gel. CH2CI2 / MeOH, 9: 1 ), afforded 65 mg (7%) of Compound 426 as a dark yellow 
powder. Data for Compound 426: R/0.42 (CH2Cl2-MeOH, 9: 1); *H NMR (400 MHz, 
DMSO-d6) 1 124 (s, 1H. 9-H), 7.12 (s, 1H, 5-H), 6.63 (s, 1H, 7-H), 6.26 (s, 1H, 10-H), 
30 6.04 (s, 1H, 3-H ), 5.35 [s, 1H, (CH 3 )2CNtf }, 4.56 (s. 2H, CH 2 ). 3.37 (s. 3H, OCJ/3), 1 .93 
(s, 3H, 4-C/J3), 1.21 [s, 6H, C(CJ?3)2]. 
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EXAMPLE 327 

} ^.2.-Tomethvl- 1 ^J.^tetrahvdro-e-trifluromethvl-S-pvtan onofS.^Plgni^ft^ nP 
(Compound 427. structure 41A of Scheme XLII. whe re Rl^=E^Sg=IL R^^thvi , 
5 R5=trifluommerhvlV 

This compound was prepared in the manner similar to that described for Compound 416 
(EXAMPLE 316) from Compound 412 (EXAMPLE 312) (5 mg) to give Compound 427 
(4.2 mg, 93% yield) as a bright yellow solid. Data for Compound 427: *H NMR (400 
MHz, CDCI3) 7.19 (s, 1 H). 6.49 (s. 1 H). 6.36 (s, 1 H), 2.91 (s, 3 H), 2.78 (t, J = 6.5, 2 H), 
10 1.84 (t, J = 6.5, 2 H), 1.31 (s, 6 H). 

EXAMPLE 328 

WS)- 1 ^.3.4-Tetrahydro-4- P ropvl-6-trifluoroniethvl.8.nvra nonor5.6-Plquinn1iTi^ 
(Compound 428. structure 33A of Scheme XL. where R 1-3. r6= H . R4 =w . nronv i 

15 R3=trifluommftth Y n 

l-^rr-Butoxvcarbonvl-4-hvdroxv-7 -methoxv-4.proovlquinoline - This compound was 
prepared in a manner similar to that described for l-rert-butoxycarbonyl-4-ethyl-4-hydroxy- 
7-methoxyquinoline (EXAMPLE 314) from l-/err-butoxycarbonyl-1.2,3,4-tetrahydro-7- 
methoxy-4-quinolinone (100 mg) to give the desired quinoline (51.2 mg, 40% yield) as an 

20 off-white solid. Data for l-rm-butoxycarbonyl-4-hydroxy-7-methoxy-4-propyl-quinoIine: 
*H NMR (400 MHz, CDCI3) 7.37 (d, J = 8.7, 1 H), 7.30 (d. / = 2.5, 1 H). 6.66 (dd, J = 8.9, 
2.8. 1 H), 4.08 (m, 1 H), 3.86 (s. 3 H). 3.42 (m, 1 H), 2.04 (m, 1 H), 1.89 (m, 1 H). 1.81 (m, 
2 H), 1 .53 (s, 9 H), 1 .26 (m, 2 H), 0.90 (t, / = 73, 3 H). 

25 l-rgrr-Pntoxvcart>onvl-7-methoxv-4-Droovlouinoline. This compound was prepared in a 
manner similar to that described for l-rerr-butoxycarbony]-4-ethyl-l,2,3,4-tetrahydro-7- 
methoxyquinoline (EXAMPLE 314) from l-rm-butoxycarbonyl-l^,3,4-tetrahydro-4- 
hydroxy-7-methoxy-4-propylquinoline (50 mg) to give the desired quinoline (44.3 mg, 94% 
yield) as a colorless oil. Data for l-terf-butoxycarbonyl-7-methoxy-4-propylquinoline: X H 

30 NMR (400 MHz, CDCI3) 7.27 (d, J = 2.5. 1 H), 7.01 (d, J = 8.6. 1 H). 6.59 (dd. J = 8.5, 
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2.5, 1 H), 3.78 (s, 3 H), 3.73 (m, 1 H), 3.58 (m, 1 H), 2.70 (m, 1 H), 1.94 (m, 1 H), 1.71 (m, 
1 H), 1 .63 (m, 1 H), 1 .53 (s, 9H), 1.40 (m. 3 H). 0.93 (t, J = 7.2, 3 H) 

1.2.3.4-Tetrahvdro-7-nfethoxv-4-oroDvlQuinoline (structure 32A of Scheme XI.. wh^ Rl- 
5 3 =H. R 4 =n-nronvlV This compound was prepared in a manner similar to that described for 
4-ethyl-l,2,3,4-tetrahydro-7-methoxyquinoline (EXAMPLE 314) from 1-rm- 
butoxycarbonyl-l,2^,4-tetrahydro-7-methoxy-4-propylquino]ine (44 mg) to give the desired 
quinoline (28 mg, 98%) as a colorless oil. Data for l,2.3,4-tetrahydro-7-methoxy-4- 
propylquinoline: *H NMR (400 MHz, CDCI3) 6.90 (d, J = 8.2, 1 H), 6.20 (dd, J = 8.4, 2.6, 
10 1 H), 6.03 (d, J = 2.5, 1 H), 3.83 (br s. 1 H), 3.72 (s, 3 H), 3.28 (m, 2 H), 2.68 (m, 1 H), 1.89 
(m, 1 H), 1 .75 (m, 1 H), 1 .60 (m, 1 H), 1 .46 (m, 3 H), 0.94 (t, J = 7.1,3 H) 

1.2.3.4-Tetrahvdro-7-hvdroxv-4-proDvlquinoline. This compound was prepared in a manner 
similar to that described for 4-ethyl-l^,3,4-tetrahydro-7-hydroxyquinoline (EXAMPLE 

15 314) from 1 ,2,3,4-tetrahydro-7-methoxy-4-propy Iquinoline (28 mg) to give the desired 
quinoline as a colorless oil. which was used without further purification in the following 
reaction. Data for l^,3,4-tetrahydro-7-hydroxy-4-propylquinoline: 1 H NMR (400 MHz, 
CDCI3) 6.84(d,y=8.2, 1 H), 6. 1 0 (dd, J = 8.2, 2.3, 1 H), 5.97 (d, J = 2.2, 1 H).3.78(brs, 
1 H), 3.29 (m 1 H), 3.21 (m, 1 H), 2.66 (m, 1 H), 1.87 (m, 1 H), 1.75 (m. 1 H), 1.60 (m. 1 

20 H), 1 .45 (m. 3 H), 0.933 (t, J = 7.2, 3 H). 

4-Propvl- 1 ^.3.4-terjrahvdro^trifluromemvl.8-pvrano nor5.6-glquinoline f Compound 428V 
This compound was prepared in a manner similar to that described for Compound 414 
(EXAMPLE 314) from l^,3,4-tetrahydro-7-hydroxy-4-propylquinoline (23 mg) to give the 
25 Compound 428 (28.4 mg, 61%) as a yellow solid. Data for Compound 428: *H NMR (400 
MHz. CDCI3) 7.23 (s. 1 H). 6.37 (s. 1 H), 6.36 (s, 1 H), 4.70 (br s, 1 H). 3.40 (m, 2 H), 2.81 
(m. 1 H), 1.88 (m, 2 H), 1.47 (m, 3 H), 0.963 (t, J = 7.2. 3 H) 
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EXAMPLE 329 

. U,3.4-Tetnftydro-2.2/Hrimethvl-^^ 

(Compound 429. strocture 65A of Scheme XLIX whem R 1-2=^7^ r 3-5=^^1 
R^zrtrifluommethvl V=<^ 

5 To a solution of Compound 266 (EXAMPLE 166) (50 mg, 0.15 mmol) in dichloromethane 
(7 mL) was added triethylsilane (0.23 mL , 1.5 mmol) and TEA (0.25 mL ) at rt. After 15 
h, the reaction was complete according to TLC. The reaction mixture was quenched with a 
saturated NaHC03 solution (10 mL). This solution was extracted with EtOAc (20 mL ). 
The organic layer was washed with water and brine (3 x 5 mL each), dried (Na2S0 4 ), and 

0 concentrated in vacuo to afford the crude product as an orange solid. The crude product was 
purified by prep TLC (20 x 20cm, lOOOum, 1 : 1 CH 2 Cl 2 :Hex.) to afford 49 mg (99%) of 
Compound 429 as a yellow solid. Data for Compound 429: R/= 0.44 (silica gel, 25% 
EtOAc:Hex); 1h NMR(400 MHz, CDCI 3 ) 7.70 (s, 1 H). 6.62 (s, 1 H), 6.46 (s, 1 H), 4.41 
(brs. I H),2.95(ddq,7= 12.9,6.1, 1 H), 1.81 (dd. J= 12.9, 1.1, 1 H). 1.48(d,7 = 6.1, 1 H), 

5 1.41 (d. J = 6.1, 3 H). 1.31 (s, 3 H), 1.24 (s, 3 H); IR (film. NaCl) 1 134. 1 177. 1200, 1235, 
1269, 1368, 1365. 1420. 1451, 1476, 1520, 1634.3351. 



EXAMPLE 330 

1 ,2-PihYdro- 1 .2 , 2,4-tetramethvl^trifluorom e thvl-9. t hionv ra n-«-r,n 0 rS.6. g 1 a uinnlin ff 
20 (Compound 430. structure 60 of Scheme XVI w h ere R 1-2^5^ RS^riflnnmm^hyl 



To a stirred solution of Compound 266 (EXAMPLE 166) (100 mg, 0.30 mmol) and 
paraformaldehyde (93 mg, 3.0 mmol) in acetic acid (3 mL) at rt was added portionwise 
sodium cyanoborohydride (100 mg, 1 .50 mmol). The resulting mixture was stirred at rt for 

25 16 h, then carefully poured into 20% aqueous NaOH (10 mL) and ice (10 g) and the pH 

adjusted to -7. The mixture was extracted with dichloromethane (25 mL), dried (Na2S04) 
and concentrated in vacuo to a fluorescent yellow solid that was subjected to flash column 
chromatography (silica gel, hexanes/ethyl acetate, 9:1) to give 90 mg (88%) of Compound 
430 as a fluorescent yellow solid. Data for Compound 430: *H NMR (400 MHz, CDCI3) 

30 7.48 (s, 1 H), 6.62 (s, 1 H), 6.45 (s. 1 H), 5.40 (s, 1 H). 2.89 (s. 3 H). 2.10 (s, 3 H). 1 .39 (s, 6 
H). 
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EXAMPLE 331 

1 .2.3.4-Tetrahvdro- 1 ^^-trimethvl^trinuoromethvKS-PvridonorS^glouinoHne 
(Compound 431. structure 41A of Scheme XLII. where r1-2=r6=r8 =H . F^ssmethvl. 

5 RS^trinuprom^thYK X=NH)> 

To a stirred solution of Compound 417 (EXAMPLE 317) (21 mg, 0.07 mmol) and 
paraformaldehyde (22 mg, 0.70 mmol) in acetic acid (1 mL) at rt was added portion wise 
sodium cyanoborohydride (22 mg, 0.35 mmol). The resulting mixture was stirred at it for 
16 h then carefully poured into 20% aqueous NaOH (2 mL) and ice (10 g) and the pH 

10 adjusted to -7, The mixture was extracted with dichloromethane (2 x lOmL), dried 

(Na2S04) and concentrated in vacuo to a fluorescent yellow solid that was subjected to 
flash column chromatography (silica gel, hexanes/ethyl acetate, 7:3) to give 16 mg (73%) of 
Compound 431 as a fluorescent yellow solid. Data for Compound 431: *H NMR (400 
MHz, CDCI3) 10.83 (bs, 1 H), 7.31 (s, 1 H), 6.66 (s, 1 H), 6.29 (s, 1 H), 2.93 (s, 3 H), 2.80 

15 (t, 7=6.1, 2 H), 1.83 (t, J =6.5, 2 H), 1.30 (s, 6 H). 

example 332 

1 ,2.3.4-Tetrah vdro- 1 -methvl-4-DroDvl-6-trifluoromethvl.8.pvranonor5.6.glQuinoline 
(Compound 432. structure 34A of Scheme XL. where r1-3=r6=r8 =H , R4 aw . Dropv i. 

20 R5=trifluoromethvlV 

This compound was prepared in a manner similar to that described for Compound 415 
(EXAMPLE 3 1 5) from Compound 428 (EXAMPLE 328) (8.0 mg) to afford 7.9 mg (99%) 
of Compound 432 as a bright yellow solid. Data for Compound 432: *H NMR (400 MHz, 
CDCI3) 7.18 (s, 1 H), 6.43 (s, 1 H), 6.35 (s, 1 H), 3.46 (m, 1 H), 3.33 (m, 1 H). 3.00 (s, 3 

25 H), 1 .92 (m, 1 H), 1 .87 (m, 1 H). 1 .49 (m, 4 H), 0.95 (d, J = 7.3, 3 H). 

EXAMPLE 333 

1 .2.3.4-Tetrahvdm- 1 P.hvdroxvmethvl-2.2.4-triiremvl^trifluoromethvl-8-pvridonnrS.6- 
glouinoline (Compound 433. structure 67A of Scheme L. where r1-2=r7 =H . r3- 
30 5=methvl. R6=trifluoromethvl. X=NID. 
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To an oven-dried 50-mL round-bottom flask containing Compound 409 (EXAMPLE 309) 
(125 mg, 0.39 mmol) in 1,4-dioxane (7 mL) was added selenium dioxide (107 mg, 0.96 
mmol, 2.50 equiv), and the mixture was heated to reflux for 18 h. Upon cooling to rt, the 
solvent was removed under reduced pressure and the residue was purified by flash 
5 chromatography (silica gel, hexanes/ethyl acetate, 4: 1 to 0: 1 gradient), affording 1 5.6 mg 
(12%) of Compound 433 as a fluorescent yellow solid. Data for Compound 433: *HNMR 
(400 MHz, CDCI3) 9.32 (br s. 1 H, CONfl). 7.44 (s. 1 H. 5-H), 6.74 (s, 1 H, 7-H), 5.32 [br 
s. 1 H, (CH3)2CN#]. 4.57 (d, I H,7= 9.7, OH), 5.02 and 4.93 (ABq, 2 H, Jab = 14.0, 
C#20H), 2.85 (ddq, 1 H, J = 1 2.9, 1 2.4, 5.5, 4-H), 1 .84 and 1 .54 [d of ABq, 2H, Jab = 
10 13.1, J A = 4.3, (3-Heq),/B = 0(3-H a x)], Ml (d, 3H, 7 = 5.5 Hz, 4-C//3), 1.39 and 1.26 
[2s, 2 x 3H, 2-(C#3)2]. 

EXAMPLE 334 

1 ,2.3,4-Tetrahvdro- 1 ^^^-t etramethvl-e-trifluoromethvl-g-thioDvran-S-onorS.e-glQuinoline 
15 (Compound 434. structure 28A of Scheme XXXVIII. where r1-2 = r5 =H 
R 3 =trifluoromethvl. Z=S) 

To a solution of Compound 429 (EXAMPLE 329) (10 mg, 0..03 mmol) in acetic acid (5 mL 
) was added paraformaldehyde (10 mg, 0.3 mmol) and sodium cyanoborohydride (10 mg, 
0.15 mmol) under nitrogen with stirring at rt. After 15 h, the reaction was complete 

20 according to 'H NMR. The reaction was quenched with saturated NaHC03 (10 mL). This 
solution was extracted with EtOAc (20 mL). The organic layer was washed with water and 
brine (3x5 mL each), dried (Na2S04), and concentrated in vacuo to afford the crude 
product The product was purified by prep TLC (5 x 20cm, 250pjn, 1 : 1 CH2Cl2:hexanes) 
to afford 4.5 mg (44%) of Compound 434 as a yellow solid. Data for compound 434: *H 

25 NMR(400 MHz. CDCI3) 7.59 (s, 1 H), 6.60 (s, 1 H), 6.53 (s, 1 H), 2.89 (s. 3 H). 2.85 (m, 1 
H), 1 .83 (dd, J = 1 3.2, 4.2, 1 H). 1 .53 (d, / = 1 3.2, 1 H), 1 .36 (d, J = 6.6, 3 H), 1 .33 (s. 3 H), 
1.23 (s.3H); IR (film, NaCl) 1022, 1066, 1094. 1113, 1134, 1271. 1368. 1464. 1512. 1593, 
2926. 
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EXAMPLE 335 

1^3.4-Tetrahvdro-2 .2.9-trimethvl-6-trifl^^ 

(Compound 435. structure 84A of Scheme LVI. where r!=r5-$=h. R2-3 =met hvl. 
R 4 =trif1uoromethvtt. 

5 In a 25-mL r.b., a solution of Compound 417 ( 1 65 mg, 0.557 mmol) in THF (4 mL) was 
cooled to 0° C and treated with 60% NaH in mineral oil (23 mg, 0.58 mmol, 1 .0 equivuiv). 
The reaction mixture was stirred 10 min. To this slurry, iodornethane (35 mL, 0.56 mmol, 
1.0 equiv) was added via syringe. The reaction mixture was stirred 12 h, diluted with H2O 
(20 mL), and extracted with ethyl acetate (3 x 20 mL). The extracts were washed with brine 
10 (1 x 20 mL), combined, dried (MgSCXO, filtered, and concentrated. Purification by silica gel 
chromatography (CH2Cl2:MeOH, 50:1) afforded 134 mg (78%) of Compound 435 as a pale 
yellow powder. Data for Compound 435: *H NMR (400 MHz, acetone-d6): 7.35 (s, 1 H), 
6.56 (s, 1 H), 6.5 1 (s, 1 H), 6.09 (br s, 1 H), 3.53 (s, 3 H), 2.87 (t, J = 6.7, 2 H), 1 .76 (t, J = 
6.7, 2 H), 1.29 (s,6H). 

15 

EXAMPLE 336 

{RISV 1 .23.4-Teti^vdro-3-methvl>6-trifluoromethvl'8-pvridonor5.6-g1quinoline 
(ComppyrHl 436, gtniwre MA Qf $chW* XLVm, where r1-2t=r4 =R 6 =Hi R3=meth Y l l 
R 5 =trifluoromethvn. 

20 l-rerr-Butvloxvcartx>nvl-L2.3.4>teti^vdn>-3>methvl-4-Quinolinone f structure 69A of 

Scheme LI. where Rl-2=H. R 3 =methvn . To a solution of 1 -terf-butyloxycarbony 1-1,2,3,4- 
tetrahydro-4-quinolinone (structure 68A of Scheme LI, where R 1_2 =H) (EXAMPLE 325) 
(500 mg, 0.002 mol) in THF (5 mL) at -78° C was added 2.0 M LDA in THF (1.01 mL, 
0.002 mol). The reaction mixture was stirred at -78° C for 15 min and iodornethane (126 

25 mL, 0.002 mol) was added all at once. The temperature was raised to 0° C and the resulting 
mixture stirred for 4 h. The reaction was then quenched with sat'd NH4CI (5mL), extracted 
with ethyl acetate (2 x 10 mL), dried (Na2S04) and concentrated in vacuo to a solid residue 
that was subjected to flash column chromatography (silica gel, hexanes/ethyl acetate, 95:5) 
to give 1 17 mg (23%) of l-terf-butyloxycarbonyl-1^3,4-tetrahydro-3-methyl-4-quinolinone 

30 (structure 69A of Scheme LI, where R 1 " 2 =H, R3=methyl), 1 28 mg (23%) of I -tert- 

butyloxycarbonyl-1 ,23*4-tetrahydro-3,3-dimethyl-4-quinolinone (structure 70A of Scheme 
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UI, where Rl-2=H. R3-*=methyl) and 200 mg (40%) of recovered starting material. Data 
for l-/m-butyloxycaibonyl-1^3,4-tetiahydro-3-methyl-4-quinolinone: *H NMR (400 
MHz. CDCI3) 7.99 (dd, J =7.9. 1 .7. 1 H). 7.77 (d. J = 8.4, 1 H), 7.48 (ddd. J =7.3, 7.3. 1 .7, 
1 H), 7.1 3 (dd, 7 = 7.4, 1.0, 1 H),4.32(dd,/ = 13.4.4.4, 1 H), 3.69(dd,y = 13.3,9.8, 1 H), 
5 2.76 (ddq, J = 9.8. 7.0, 4.4, 1 H), 1 .56 (s, 9 H), 1.24 (d, / = 7.0, 3 H). 

l-^rT-Purvloxvcarbonvl-1.2.3.4-tetrahvdro-3.methvlauinoline To a solution of \-tert- 
butyloxycarbonyl-l^,3,4.tetrahydro-3-methyl-4-quinolinone (1 17 mg, 0.45 mmol) in 
methanol (2 mL) at 0° C was added portionwise sodium borohydride (17 mg, 0.45 mmol) 
and the reaction mixture was stirred at 0° C for 3 h. The reaction was quenched with of 

10 sat'd NH4CI (2 mL), extracted with ethyl acetate (2x5 mL), dried (Na2S04) and 

concentrated in vacuo to give 1 16 mg (98%) of the alcohol that was used directly without 
purification for the next step. A solution of the alcohol intermediate (1 16 mg, 0.44 mmol) 
in ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C 
(20 mg) and a trace of cone. H2SO4 at rt for 16 h. Filtration over Celite™ afforded 104 mg 

1 5 (95%) of I -ferr-butyloxycarbonyl- 1 ,2,3,4-tetrahydro-3-methylquinoline. Data for 1 -tert- 

butyloxycarbonyl-U,3,4-tetrahydro-3-methylquinoline: *H NMR (400 MHz, CDCI3) 7.65 
(d, J = 8.3, 1 H), 7. 1 1 (dd, J = 7.7, 7.7, 1 H). 7.04 (d. J = 7.2, 1 H). 6.96 (dd, J = 7.4, 7.4, 1 
H), 3.97 (ddd, J = 1 2.7, 4.2. 1 .0, 1 H), 3.09 (dd, J = 1 1 .8, 9.8, 1 H), 2.86 (dd, J = 1 6.2. 5.3. I 
H), 2.40 (dd, 7= 16.1. 9.6. I H), 2.03 (m, 1 H), 1 .52 (s. 9 H), 1 .05 (d, J = 6.7, 3 H). 

20 

1.2.3.4-tetrahvdro-3-methvlauinoline f stnictnr g 60 A of Scheme LI. where R1-2=r4 =H , 
R 3 =methyl). This compound was prepared by General Method 12 (EXAMPLE 147) from 
l-/m-butyloxycarbonyI-l^,3,4-tetrahydro-3-methylquinoline (104 mg, 0.42 mmol) to 
afford 51 mg (83%) of l,2,3.4-tetrahydro-3-methylquinoline as an oil which was used 
25 directly without purification for the next step. 

7-Nitro- 1 .2.3.4-tetrahvdro-3-methvlquinn1in« 1^3.4-Tetrahydro-3-methyiquinoline (51 
mg. 0.35 mmol) was dissolved in sulfuric acid (0.5 mL) and the temperature lowered to 0° 
C. To this solution 90% fuming nitric acid (15 mL, 0.35 mmol) was added slowly and the 
30 mixture stirred at 0° C for 1 h, then wanned to rt. The reaction mixture was then poured 
onto 1 g of ice and extracted with dichloromethane (2x5 mL). The organic phase was 
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washed with saturated aqueous NaHC03 (3 mL) and concentrated in vacuo to a reddish 
residue that was subjected to chromatography (silica gel, hexanes/ethyl acetate, 85:15) 
which afforded 8.2 mg ( 1 2%) of 7-nitro- 1 ,2,3,4-tetrahydix>-3-methylquinoIine. Data for 7- 
nitro- 1 ,2,3,4-tetrahydro-3-methylquinoline: *H NMR (400 MHz, CDCI3) 7.39 (dd, J = 
5 8.25,2.2, 1 H), 7.27 (d, J = 2.3, 1 H),7.01 (d, 7=8.3, 1 H),4.19(s, 1 H), 3.33 (m, 1 H). 
2.94 (dd,J = 10.1, 10.1, 1 H),2.86(ddd,7 = 13.8,4.7, 1.7, 1 H), 2.46 (dd,7= 16.6, 10.0, 1 
H), 2.05 (m, 1 H), 1.06 (d, J = 6.7, 3 H). 



1,2,3.4-TetrahvdmO-me^ (Compound 
10 436). A solution of 7-nitro- l,2,3,4-tetrahydro-3-methylquinoline (8.2 mg, 0.042 mmol) in 
ethyl acetate (1 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (4 
mg) at rt for 2 h. Filtration over Celite™ afforded 6.2 mg (89%) of 7-amino- 1 ,2,3,4- 
tetrahydro-3-methylquinoline (structure 61 A of Scheme XL VIII, where R!-2=R 4 =H, 
R 3 =methyl) that was used without further purification for the next step. Compound 436 
1 5 was prepared by General Method 1 3 (EXAMPLE 1 47) from 7-amino- 1 ,2,3,4-tetrahydn>-3- 
methylquinoline (6.2 mg, 0.038 mmol), ZnCl2 (8.0 mg, 0.057 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (5.5 mL, 0.038 mol) to afford 5.8 mg (54%) of Compound 436 as a 
yellow solid. Data for Compound 436: *H NMR (400 MHz, DMSO-d6) 1 1 .80 (bs, 1 H), 
7.1 1 (s, 1 H), 6.95 (s, 1 H), 6.37 (s, 2 H), 3.26 (m, 1 H), 2.83 (m, 2 H), 2.51 (dd, J = 15.7, 
20 10.3, 1 H), 1 .88 (s, 1 H), 0.97 (d, J = 6.6, 3 H). 

EXAMPLE 337 

l^J,4-Tetrahvdro-3.3-dimethvl^trifluoromethvl-8-pvrid onor5.6-Plquinolin^ (Compound 
437. structure 73A of Scheme LII. where Rl-2 =R 5 =R 7 =H . R3-4 =met hvl 

25 R^trifluoromethvlV 

l-rm-ButvloxvcaH>onvl-L23 (structure 7QA of 

Scheme L II. where Rl-2=H. R 3 - 4 =methvn . This compound was obtained along with 1 - 
r€rr-butyloxycaibonyl-1^3«4-tetrahydro-3-methyl-4-quinolinone as described above 
(EXAMPLE 336). Data for l-ferf-butyloxycarbonyl-1^3,4-teti^ydro-33^imethyl-^ 

30 quinolinone: *H NMR (400 MHz, CDCI3) 8.01 (dd, J = 7.9, 1 .6, 1 H), 7.78 (d, J = 8.4, 1 
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H). 7.49 (ddd, J = 7.6. 7.6, 1.7. 1 H). 7.14 (ddd, J = 7.8. 7.8. 1.6. 1 H). 3.86 (s. 2 H). 1.56 (s. 
9H), 1.20 (s, 6 H). 

l-/grt-Butvloxvcaffaonvl-1.2.3.4-tetrahvdro-3.3^imet hvlauinoline . To a solution of 1 -tert- 
5 butyloxycarbonyl-1 ,2,3,4-tetrahydro-3.3-dimemyl-4-quinolinone (128 mg, 0.47 mmol) in 
methanol (2 mL) at 0° C was added portionwise sodium borohydride (18 mg, 0.47 mmol) 
and the reaction mixture was stirred at 0° C for 3 h. The reaction mixture was then 
quenched with sat'd NH4CI (2 mL), extracted with ethyl acetate (2x5 mL), dried 
(Na2S04) and concentrated. A solution of this crude material in ethyl acetate (3 mL) was 

1 0 hydrogenated under an atmosphere of hydrogen with 1 0% Pd/C (20 mg) and a trace of cone. 
H2SO4 at rt for 16 h. Filtration over Celite™ afforded 100 mg (84%) of l-/err- 
butyloxycarbonyl-l^,3,4-tetrahydro-33-dimethylquinoline. Data for l-tert- 
butyloxycarbonyl-1 ,23,4-tetrahydrc-3,3-dimethylquinoline: *H NMR (400 MHz, CDCI3) 
7.68 (d, / = 8.3, 1 H), 7. 1 2 (ddd, J = 8.8, 8.8, 1 .5, 1 H), 7.02 (d, J = 7.0, 1 H), 6.97 (ddd, J = 

15 7.4, 7.4. 1 .0. 1 H). 3.46 (s. 2 H). 2.58 (s. 2 H), 1 .5 1 (s, 9 H), 1 .01 (s, 6 H). 

1.2.3,4-tetrahvdro-3.3-dimethvlQuinoline f structure 71 A of Scheme LII. where Rl- 
^R^Hi R^gmethy)). This compound was prepared by General Method 12 (EXAMPLE 
147) from l-fm-butyloxycarbonyl-l^,3,4-tetiahydro-33-dimethylquinoline (100 mg, 0.38 
20 mmol) to afford 5 1 mg (83%) of 1 ^,3,4-tetrahydro-3,3-dimethylquinoline as an oil which 
was used directly without purification for the next step. 

7-NittP- 1 .23.4-tetrahvdro-3.3-dimethvlouifn>line U,3,4-Tetrahydro-3,3- 
dimethylquinoline (51 mg, 0.32 mmol) was dissolved in sulfuric acid (0.5 mL) and the 

25 temperature lowered to 0° C. To this solution 90% fuming nitric acid ( 1 4 mL, 0.32 mmol) 
was added slowly and the mixture stirred at 0° C for 1 h, then warmed to rt. The reaction 
mixture was then poured onto 1 g of ice and extracted with dichloromethane (2x5 mL). 
The organic phase was washed with saturated aqueous NaHC03 (3 mL) and concentrated in 
vacuo to a reddish residue that was subjected to chromatography (silica gel, hexanes/ethyl 

30 acetate, 85:15) which afforded 39 mg (58%) of 7-mtro-l,2,3,4-tetrahydro-3,3- 

dimethylquinoline. Data for 7-nitro-l,2.3,4-tetrahydro-3,3-dimethylquinoline: *H NMR 
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(400 MHz, CDCI3) 7.40 (dd, J = 8.3, 2. 1 , 1 H), 7.29 (d, J = 1 .8, 1 H), 7.01 (d, J = 8.3 H, 1 
H), 4.25 (s, 1 H), 2.98 (s, 2 H), 2.54 (s, 2 H), 1 .01 (s f 6 H). 

L2.3,4-Tetnihvdro-33-dimethv^^ (Compound 
5 437). A solution of 7-nitro- 1 ,2,3,4-tetrahydro-3,3-dimethylquinoline (39 mg, 0. 1 87 mmol) 
in ethyl acetate (2 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C 
(4 mg) at rt for 2 h. Filtration over Celite™ afforded 30 mg (9 1 %) of 7-amino- 1 ,2,3,4- 
teu-ahydro-3,3-dimethylquinoline (structure 72A of Scheme LII, where R^^rSsH, R 3 " 
4 =methyl) that was used without further purification in the next step. Compound 437 was 

10 prepared by General Method 13 (EXAMPLE 147) from 7-amino- l,2,3,4-tetrahydro-3, 3- 
dimethylquinoline (30 mg, 0.1 7 mmol), ZnCl2 (34 mg, 025 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (25 mL, 0.17 mol) to afford 13 mg (26%) of Compound 437 as a 
yellow solid. Data for Compound 437: *H NMR (400 MHz, DMSO-d6) 1 1-71 (bs, 1 H), 
7.1 1 (s, 1 H), 7.01 (s, 1 H), 6.40 (s, 1 H), 6.37 (s, 1 H), 2.89 (s, 2 H), 2.51 (s, 2 H), 0.93 (s, 6 

15 H). 

EXAMPLE 338 

(/?/511.2.3.4-Tetnu™^ 

(Compound 438, structure 79A of Scheme LII. where R)=r5 = r7 =H . R2-4 =met hvl_ 
20 R6=trifluoromethvn. 

l-rgrr-Butoxvcarbonvl>1.2.3.4-tetrahvdro-2. 2-dimethvl-4>ouinolinone (structure 76A of 
Scheme LII. where R ! =H. R 2 -3=methvn. A solution of aniline ( 1 9 mL , 0.20 mol), 3- 
acetoxy-3-methyl-l-butyne (26 g, 0.20 mol), CuCl (1.0 g, 10 mmol) and Et3N (28 mL, 0.20 
mol) in THF (120 mL ) was heated at reflux for 5 h and was filtered through a pad of 

25 Celite™. Removal of solvent and chromatography of the crude mixture (silica gel, 

EtOAc/hexane, 3/7) afforded 21 g (67%) of 3-methyl-3-phenylamino-l-butyne. Treatment 
of the aminobutyne with CuCl (0.70 mg, 7.0 mmol) in THF (200 mL ) at 70° C for 16 h 
followed by chromatography (silica gel, EtOAc/hexane, 3/7) afforded 13 g (60%) of 1,2- 
dihydro-2,2-dimethylquinoline (structure 75A of Scheme LII, where R ] =H, R 2 * 3 =methyl). 

30 Treatment of the quinoline with di-tert-butyl dicarbonate (22 g, 0. 10 mol) and DMAP (12 g, 
0.10 mol) in THF (100 mL ) for 16 h followed by chromatography (silica gel. 
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EtOAc/hexane, 2/8) afforded 15 g (71%) of \-tert-bm xycarbonyl-l,2-dihydro-2,2- 
dimethylquinoline. l-/e/t-Butoxycarbonyl-l,2Kl!hydro-2,2-dimethylquinoline (3.0 g, 1 1 
mmol) in THF (30 mL ) was treated with 1 .0 M BH3-THF in THF (29 mL, 29 mmol) at rt 
for 3 h and was quenched with 3 M KOH (20 mL). To the above solution 30% H2O2 (5 
5 mL) was added and the mixture was stirred for 60 min, then 5 mL of water was introduced. 
The mixture was extracted, washed with brine and concentrated. Chromatography of the 
crude mixture on a silica gel column using a 10-30% mixture of EtOAc/Hexane as eluents 
afforded a 2:1 mixture of two isomers (0.87 g, 3.1 mmol), which was oxidized with PCC 
(2.5 g, 1 1 mmol) in 60 mL of methylene chloride at rt for 60 min. Removal of solvent and 

10 chromatography of the black oil on a silica gel column using a 20% mixture of EtOAc and 
hexane as solvent afforded 0.58 g (68%) of l-rm-butoxycarbonyl-l,2,3,4-tetrahydro-2,2- 
dimethyl-4-quinolinone as a white solid. Data for Mm-butoxycarbonyl-l,2,3,4-tetrahydro- 
2,2-dimethyl-4-quinolinone: *H NMR (400 MHz, CDCI3) 7.93 (d, J = 7.8, 1 H), 7.42 (t, J 
= 7.8, 1 H), 7.3 1 (d, J = 7.8, 1 H), 7.02 (t, J = 7.8, 1 H), 2.73 (s. 2 H), 1 .56 (s, 9 H), 1 .49 (s, 

15 6H). 

1.2.3.4-tetrahvdro-2.2.3-trimethvlquinn1t ne (structure 77A of Scheme LIT, where 
Rl=R5 = ^ i R2-4=rncthyl) - To a solution of l-te/t-butoxycarbonyl-l,2,3,4-tetrahydro-2.2- 
dimethyl-4-quinolinone (0.10 g, 0.36 mmol) and iodomethane (0.50 mL , 8.0 mmol) in 

20 DMF (4 mL ) was added NaH (60 % in mineral oil, 20 mg, 0.50 mmol) and the resulting 
mixture was stirred at rt for 2 h. The reaction was quenched with water (5 mL) and was 
extracted with EtOAc (2x15 mL). Removal of solvent and chromatography of the crude 
residue on a silica gel column using a 10% mixture of EtOAc and hexane as solvents 
afforded 90 mg (86%) of l-rer»-butoxycarbonyl-1^3,4-tetrahydro-2^,3-triinemyl-4- 

25 quinolinone as a colorless oil. The oil (90 mg, 0.32 mmol) was treated with NaBFL* (50 mg, 
1.3 mmol) in methanol (5 mL ) for 1 h and the reaction mixture was concentrated. Filtration 
from the inorganic material through a silica gel pad provided a colorless oil, which was then 
subjected to hydrogenation over 10 % Pd/C (10 mg) in EtOAc (5 mL ) under a hydrogen 
balloon for 15 h. Filtration from the catalyst through a Celite™ pad followed by removal of 

30 solvent gave 70 mg (82%) of 1 -ferf-butoxycarbonyl- 1 ,23.4-tetrahydro-2,2 t 3- 

trimethylquinoline as a colorless oil. The crude oil (70 mg, 0.26 mmol) was treated with 
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TFA (0.50 mL , 6.5 mmol) in CH2CI2 for 30 min. and was quenched with 5% NaOH (6 
mL). The mixture was extracted with EtOAc (2x15 mL) and was concentrated. 
Chromatography on silica gel using a 10% mixture of EtOAc and hexane afforded 1 ,2,3,4- 
tetrahydro-2,2,3-trimethylquinoline as a colorless oil (40 mg, 89%). Data for 1 ,2,3,4- 
5 tetrahydro-2^,3-trimethylquinoline: *H NMR (400 MHz, CDCI3) 7.00-6.91 (m,2H), 
6.60 (t, J = 7.3, 1 H), 6.45 (d, J = 7.3, 1 H), 3.61 (br s, 1 H), 2.74 (dd, 7 = 16.6, 5.3, 1 H), 
2.47 (dd, / = 16.6, 10.3, 1 H), 1 .82 (m, 1 H), 1 .20 (s, 3 H), 1 .05 (s, 3 H), 0.97 (d, J = 7.2, 3 
H). 

10 (WSM.23.4-Tetrahvdro- 2.2.3^ 

(Compound 438. structure \ . The quinoline (20 mg, 0.1 1 mmol) was converted to 
Compound 438 according to the nitration-hydrogenation-Knorr procedure described above 
for Compound 436 (EXAMPLE 336) in a 12% yield as a yellow solid (4 mg). Data for 
Compound 436: *H NMR (400 MHz, CDCI3) 1 1.46 (s, 1 H), 7.35 (s, 1 H), 6.66 (s, 1 H), 

15 6.31 (s, 1 H),4.40(s, 1 H), 2.83 (dd, 7= 16.6,4.8, 1 H), 2.57 (dd, J= 16.6, 10.3, 1 H), 1.83 
(m, 1 H), 1 .25 (s, 3 H), 1 . 1 0 (s, 3 H), 0.99 (d, J = 6.9, 3 H). 

EXAMPLE 339 

f/?/5-2/.4i/VK23.4-Tetrahvdro-2.4-dimethvl-6-trifluoromethvl-8-pvri 
20 (Compound 439. structure 62A of Scheme XLVII1. where r!=r3=r6 ==H . R^=R^=methvL 
R 5 =trifluoromethvn 

Nrgrr-Butoxvcartx)nvl -l,2.3.4-tetrahvdro-2-methvl-4-quinolinone . A mixture of aniline (3.0 
g, 32 mmol) and crotonic acid (2.0 g, 23 mmol) in toluene (20 mL ) was heated at reflux for 
18 h. Removal of solvent and chromatography (silica gel, EtOAc/hexane, 9/1) of the crude 

25 material afforded 2.5 g (61 %) of 3-phenylaminobutanoic acid. The acid was treated with 
PPA (20 mL ) at 1 10° C for 6 h and the reaction mixture was poured into ice water (50 mL) 
and then was neutralized with Na2C03 to pH 7. Extraction with EtOAc (3 x 60 mL) 
followed by chromatography (silica gel, EtOAc/hexane, 4/6) afforded 1 .0 g (44%) of 
1^23,4-tetrahydro-2-methyl-4-quinolinone (structure 59A of Scheme XL VIII, where 

30 Rl=R3=H, R2=methyl) as a yellow solid. The quinolinone was treated with di-rm-butyl 
dicarbonate (2.2 g, 10 mmol) and DMAP (0.84 g, 6.8 mmol) in THF (15 mL) for 16 h 
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followed by chromatography (silica gel, EtOAc/hexane, 2/8) to afford 1 . 1 g (68%) of l-tert- 
butoxycarbonyl-1^3,4-tetrahydro-2-methyM^|uinolinone as a yellow oil. Data for l-/ert- 
butoxycari>onyl-l,23.4-tetrahydro-2-rnethyl-4-quinolinone: *H NMR (400 MHz. CDCI3) 
7.99 (d, 7 =7.5, 1 H), 7.78 (d.7=7.5, 1 H), 7.50 (t, J = 7.5, 1 H). 7.12 (t, 7= 7.5. 1 H).5.10 
5 (m, 1 H), 3.04 (dd, J = 1 7.3. 5.8, 1 H). 2.57 (dd. J = 1 7.3. 1 .7. 1 H). 1 .56 (s, 9 H). 1 .22 (d, J 
= 6.9, 3 H). 

(^,?-2/.4Myi.2.3,4-Tetrahvdro^^ 

(Compound 439) To a solution of a 3.0 M ether solution of MeMgBr (I.OmL, 3.0 mmol) 
was added l-/«rT-butoxycarbonyl-U,3,4-tetrahydro-2-methyl-4-quinolinone (0.13 mg. 0.50 
10 mmol) in THF (6 mL) and the reaction was allowed to stir at it for 3 h. then was quenched 
with water (10 mL). Extraction with EtOAc (2 x 30 mL) followed by chromatography 
(silica gel, EtOAc/hexane, 3/7) afforded 50 mg (36%) of the adduct .which was treated with 
10% Pd/C (10 mg) and one drop of H2SO4 in EtOAc (15 mL) under a hydrogen atmosphere 
for 16 h. Filtration from the catalyst through Celite™ afforded the crude l-/err- 
1 5 butoxycarbonyl- 1 .2.3,4-tetrahydro-2,4-dimethyl-4-quinoline, which was treated with TFA 
(0.4 mL) in methylene chloride (1 mL) for 30 min. The reaction was neutralized with 5 % 
NaOH to pH 10 and was extracted with EtOAc (2 x 20 mL). Chromatography (silica gel, 
EtOAc/hexane, 1/9) afforded 20 mg (69%) of (/J/5-2/-4i/)-U.3,4-tetrahydn>-2,4Hiimethyl-4- 
quinoline (structure 60A of Scheme LI, where R'=R 3 =H, R2=R4=methyl) as a colorless 
20 oil. The quinoline was converted to the title compound according to the general nitration- 
hydrogenation-Knorr procedure described above for Compound 436 (EXAMPLE 336) in 
14% three step yield as a yellow solid. Data for Compound 439: *H NMR (400 MHz, 
CDCI3) 1 1.75 (s. 1 H), 7.47 (s. 1 H). 6.65 (s, 1 H), 6.33 (s, 1 H), 4.41 (s, 1 H). 3.59 (m. 1 
H).2.92(m, 1 H). 1.94 (m. 1 H). 1 .38 (d, J = 6.8, 3 H), 1.24(m, 1 H), 1.22 (d. 7 = 6.4, 3 
25 H). 



EXAMPLE 340 

(/yfr27,4«)-4-Eth Vl- 1 ^.3.4-tetrah vdro-2-nieth y l-6-trifluornmethvl-R-pvrannnnr s 
glquilloHne (Compound 440. structure 33A of Scheme XL. where Rl -2 =R 6 =H RS^thvl 
30 R4=ethvl. R5-trifl uoronie ^ v ^ 
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f/y^K23.4-Teti^vdn>-7-methoxv-2-methvl-4-Quinoline. This compound was prepared in 
a manner similar to that described for l,2,3,4-tetrahydro-7-methoxy-4-quinolone 
(EXAMPLE 310) from anisidine and crotonic acid to afford the quinolinone as a brown oil. 
Data for U2,3t4-tetrahydro-7-methoxy-2-methyM-quinolinone: *HNMR (400 MHz, 
5 CDCI3) 7.78 (d, J = 8.7, 1 H), 6.33 (dd, J = 6.2, 2.2, I H), 6.08 (d, J = 2. 1 , 1 H), 4.27 (br s, 
1 H), 3.80 (s, 3 H), 2.59 (dd, J = 16, 3.7, 2 H), 2.42 (dd, J = 13, 12, 2 H), 

{RIS)~ 1 -rm-Butox vcarbonvl- 1 .23.4-tetrahvdro-7>methoxv>2-methvl-4- ouinolone fafnicrnm 
31 A of Scheme XL. wh ere R^^H. R 3 =methvll This compound was prepared in a 

10 manner similar to that described for 1 -rerr-bu toxycarbony 1-1,2,3 ,4-tetrahy dro-7-methoxy-4- 
quinolone (EXAMPLE 310) from l^,3,4-tetrahydro-7-methoxy-2-methyl-4-quinolinone 
(3.26 mg) to give 961 mg (62%) of the desired quinolone as an off-white solid. Data for 1- 
terf-butoxycart>onyM,2 t 3.4-teti^ 1 H NMR (400 

MHz, CDCI3) 7.94 (d, J = 8.9, 1 H), 7.35 (d, J m 2.4, 1 H), 6.67 (dd, J = 8.7, 2.4, 1 H), 5.08 

15 (m, 1 H), 3.86 (s, 3 H), 2.99 (dd, J = 17, 5.8, 1 H), 2.48 (dd, J = 17, 1.7, 1 H), 1.57 (s, 9 H), 
1.24 (d,/ = 6.9,3H). 

(R/S)- 1 -terr-Butox vcarfaonvl-4-ethvl- 1 .2.3. 4-tetrahvdro-7-methox v-2-methvlquinoline 
(structure 32A of Scheme XL. where Rl-2=H. R3=m ethvl. R4=ethvn . This compound was 

20 prepared in a manner similar to that described for 1 -/erf-butoxycarbony 1-4-ethy I - 1 ,2,3,4- 
tetrahydro-7-methoxy-4-quinolone (EXAMPLE 314) from l-/err-butoxycaibonyl- 1,2,3,4- 
tetrahydit>-7-methoxy-2-methyl-4-quinolone (100 mg) to give the desired quinoline (34 mg, 
30%) as a mixture of diastereomers. Data for l-rm-butoxycarbonyl-4-ethyl-l ,2,3,4- 
tetrahydro-7-methoxy-2-methylquinoline: 1 H NMR (400 MHz, CDCI3) 7.05 (d, J = 8.6, 1 

25 H), 6.97 (d, J = 2.5, 1 H), 6.66 (dd, J = 8.5, 2.5, 1 H), 4.38 (m, 1 H), 3.78 (s, 3 H), 2.39 (m, 
1 H), 2.28 (m, 1 H), 2.04 (m, 2 H), 1 .55 (m, 1 H), 1 .49 (s, 9 H), 1 . 1 4 (d, J = 6.2, 3 H), 1 .08 
(t,7 = 7.4,3H). 

(/?/5V4-Ethvl- 1 ■2.3.4-tetrahvdro-7-h vdroxv-2-methvlouinoline . This compound was 
30 prepared in a manner similar to that described for 4-ethyl-l ,2,3 ,4-tetrahy dro-7- 

hydroxyquinoline (EXAMPLE 314) from l-/err-butoxycartx>nyl-4-ethyl-l,2,3,4-tetrahydro- 
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7-methoxy-2-methylquinoHne (34 mg) to give the desired quinoline as a col rless oil, which 
was used without further purification in the following reaction. 

WS-2MpH-EthvH.^3.4-tetrahvdro-2-m^ 

glqujnoline (Compound 440). This compound was prepared in a manner similar to that 
described for Compound 414 (EXAMPLE 314) to give the desired compound as a mix of 
diastereomers. Recrystallization of the diastereomeric mixture afforded a sample of 
Compound 440. Data for Compound 440: *H NMR (400 MHz, CDCI3) 7.38 (s, 1 H), 
6.37 (s. 1 H), 6.35 (s. 1 H). 4.43 (br s, 1 H), 3.57 (m, 1 H), 2.79 (m, 1 H), 2.04 (m, 2 H), 
1 .61 (m, I H), 1 .28 (d, J = 6.4. 3 H), 1 .00 (t, / = 7.3, 3 H). 

EXAMPLE 341 

C fl/,?-2/.3KH.2.3.4-Tetrahvdro-2^ 

(Compound 441, structure 62A of Scheme Xf V III. where r1 s r4 = r6 = h 1*2-3=^^ 
R5=trifluoror 1 ethYl) 

To a solution of l-terr-butoxycartx>nyl-l^,3,4.tetrahydro-2-methyl-4-quinolinone 
(EXAMPLE 339) (0.1 3 mg, 0.50 mmol) and iodomethane (0.50 mL , 8.0 mmol) in DMF (6 
mL ) was added NaH in a 60% mineral oil (40 mg, 1.0 mmol). The reaction mixture was 
stirred at rt for 16 h and was quenched by water (10 mL ). Extraction of the mixture with 
EtOAc (2 x 30 mL ) followed by chromatography (silica gel, EtOAc/hexane, 1/9) afforded a 
mixture of three alkylated products (125 mg. 91 %). The above mixture was treated with 
NaBH4 (38 mg, 1.0 mmol) in methanol (15 mL ) for 1 h and the alcohol intermediates were 
purified by chromatography (silica gel, EtOAc/hexane, 3/7) to afford a mixture of three 
alcohols (120 mg, 95%). The mixture of alcohol intermediates (120 mg. 0.43 mmol) was 
treated with 10% Pd/C (20 mg) and one drop of H2SO4 in EtOAc (1 5 mL ) under H2 for 1 8 
h. Filtration through a Celite™ pad provided the reduced products, which were directly 
treated with TFA (0.5 mL) in methylene chloride (1.0 m ) for 1 h. The reaction was 
quenched with 5% NaOH, brought to pH 10, and was extracted with EtOAc (2 x 20 mL). 
Chromatography (silica gel, EtOAc/hexane, 2/8) afforded a mixture of three products (30 
mg, 43%), containing (R/S-2l^u)-l A3,4-tetrahydro-2,3-dimethylquinoline (structure 60A 
f Scheme LI, where R 1= R 4 =H, R2-l=tmthyiy, (/J/5-2/,3/)-U,3,4-tetrahydro-2.3- 
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dimethylquinoline (structure 60A of Scheme LI, where R 1 =R 4 =H, R2-3-methyl), and 
(/V5)-l,2,3,4-tetrahydro-2,3,3-trimethylquinoline (structure 71 A of Scheme LII, where 
R J=r5=h, R2-4=methyl). The mixture of the quinolines (30 mg, 0. 1 8 mmol) was 
subjected to the nitration-hydrogenation-Knorr procedure described above for Compound 
S 436 (EXAMPLE 336) to afford a mixture of Compound 441, 442, and 443, which was 
purified by HPLC (10 mm x 25 cm ODC column, 80% MeOH/20% H2O, 3.0 mL /min.). 
Data for Compound 441: *H NMR (400 MHz, acetone-d6) 10.68 (s, 1 H), 7.25 (s, 1 H), 
6.48 (s. 1 H), 6.41 (s, 1 H), 6.09 (s, 1 H). 3.13 (m, 1 H), 2.80 (dd, 7= 15.9, 4.3, 1 H). 2.53 
(dd, J = 1 5.9, 1 2.0, 1 H), 1 .61 (m, 1 H), 1 .24 (d, J = 6.3, 3 H), 1 .04 (d, J = 6.5, 3 H). 

10 

EXAMPLE 342 

(/?/S-2U/V1.2.3.4-Tetrahvdro-2.3wiimemvl^ 

(Compound 441. structure 62A of Scheme XLVII 1. where R'=r4=r6- H . R2-3 =meth vi 
RSgtrifluoromethvtt 

1 5 Compound 442 was obtained along with Compounds 441 and 443 as described above 

(EXAMPLE 34 1 ). Data for Compound 442: *H NMR (400 MHz, acetone-d6) 10.80 (s, 1 
H). 7.28 (s, 1 H). 6.49 (s, 1 H), 6.48 (s, 1 H). 6.15 (s, I H). 3.62 (m. 1 H), 2.91 (m, 1 H), 
2.62 (dd, 7 = 16.3,6.5, 1 H), 2.07 (m. 1 H), 1.15 (d,J = 6.5, 3 H), 0.93 (d, J = 6.8, 3 H). 

20 EXAMPLE 343 

(jy^-1.2.3.4-Tetrahvdro-2.3.3-trime^ 

(Compound 443. structure 73A of Scheme LII. where R»=R5 =R7=H. R2-4=methvl. 
R6=trifluoromethvn 

Compound 443 was obtained along with Compounds 441 and 442 as described above 
25 (EXAMPLE 34 1 ). Data for Compound 443: IH NMR (400 MHz. acetone-d6) 1 0.58 (s, 1 
H), 7.23 (s, 1 H), 6.50 (s, 1 H), 6.41 (s, 1 H), 6.08 (s, 1 H), 3.28 (m, 1 H), 2.65 (d, /= 15.8, 
1 H), 2.53 (d, J = 15.8. 1 H), 1 .15 (d, J = 6.6, 3 H), 1 .03 (s, 3 H). 0.84 (s. 3 H). 
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EXAMPLE 344 

(/y.^l.2.3.4-TetrahYdro-2-memvl-6-triflun m^ 

(Compound 444, structure 53A of Scheme XL VI wh ere Rl-2=R5=H. RS^m^hvl 
R 4 =trifluorom^h Y 1) 

5 1 ,2,3,4-tetiahydro-2-methylquinoline (0. 1 5 g, 1 .0 mmol) was converted to Compound 444 
according to the nitration-hydrogenation-Knoir procedure described for Compound 436 
(EXAMPLE 336) to afford 35 mg (13%) of Compound 444 as a yellow solid. Data for 
Compound 444: *H NMR (400 MHz, acetone-d6) 10.83 (s, 1 H), 7.29 (s. 1 H), 6.55 (s, 1 
H), 6.50 (s, 1 H), 6.17 (s, 1 H), 3.57 (m, 1 H), 2.91-2.82 (m, 2 H), 2.03 (m, 1 H), 1.54 (m, 1 
10 H), 1.25 (d, 7 = 6.4, 3 H). 

EXAMPLE 345 

(/y^)-4-EthYl-l ? 3 4-tetrahvdro-6-trifluoroinethv|.8-pvridonor5 .6-g1oiii n nliT. f > (Compound 
445, structure 62A of Scheme XI.VTII where Rl-3 =R 6 =H . R4 aernv | R5 =t riflunmfn < .th Y i ) 
15 IBtSk ' -te*T-Butvloxvcarbonvl-4-ethvl- 1 .2.3.4.tetrahydro-4-hvdmx vauinoline . To a flame- 
dried 25-mL rb flask containing ethylmagnesium bromide (4.0 mL of a 3.0 M solution in 
Et20, 12.0 mmol, 3.0 equiv), at -10° C was added dropwise a solution of 1-rerr- 
butyloxycarbonyl-l,2,3,4-tetrahydro-4-quinolone (1.0 g, 4.0 mmol) in Et20 (4 mL). The 
reaction mixture was stirred at -10° C for 15 min, then allowed to warm to rt over 10 min. 

20 A 1 .0 M solution of NaHS0 4 ( 10 mL) was then rapidly added. The resulting biphasic 
mixture was extracted with EtOAc (3 x 10 mL), and the combined organic extracts were 
dried (Na2S04) and concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, hexanes / EtOAc, 4:1), affording 800 mg (71 %) of the desired 
product as a clear yellow oil (R/0. 14, hexanes / EtOAc, 4: 1 ). Data for 1 -tert- 

25 butoxycarbonyl-4-emyl-1.2,3,4-tetrahydn>^ydroxyquinoline: III NMR (400 MHz, 

CDC1 3 ) 7.68 (d, 1H, J = 8.4, 8-H). 7.47 (dd, 1H. J = 7.9, 1.7. 5-H), 7.21 (ddd, 1H, J = 7.4. 
7.4, 1.6, 6-H). 7.09 (ddd, lH,y=7.8, 7.8. 1.1. 7-H), 4.03 (ddd, 1H. 7= 12.9, 7.1,4.7, 2-H), 
3.47 (ddd, 1H,7= 13.1.8.6,4.3. 2-H). 2.11 (ddd, 1H,7= 13.5.8.6,4.8, 3-H), 1.86 (m, 3H. 
3-H. CJ/2CH3), 1.52 [s. 9H. C(C// 3 )3]. 0.89 (t, 3H. /= 7.5, C/f 3 ). 
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rj?/^EthvM.2.3.4-tetrahvdroQuinoline (structure 60A of Scheme XL VIII where Rl- 
3=H. R 4 =ethv1) . To a flame-dried 100-mL rb flask containing l-rm-butyloxycarbonyl-4- 
ethyl- l,2,3,4-tetrahydro-4-hydroxyquinoline (800 mg, 2.88 mmol ) in a 1:1 solution of 
EtOAc / EtOH (20 mL) at rt was added 10% Pd/C (approx.l mol %). After evacuation and 
5 flushing of the vessel three times with nitrogen, one drop of trifluoroacetic acid was added, 
the vessel evacuated once more, and the mixture stirred under an atmosphere of hydrogen 
for 16 h. The reaction mixture was then filtered, and concentrated under reduced pressure. 
The residue was transferred to a 25-mL rb flask with CH2CI2 (3 mL) and stirred at rt. TFA 
(1 .2 mL) was added and the reaction was vented and stirred for 2 h at rt. A solution of sat'd. 

10 NaHC03 (adjusted to pH 9 with 3.0 M NaOH) was added until the aqueous phase was 

approximately pH 9. The resulting aqueous phase was extracted with CH2CI2 (3x10 mL), 
and the combined organic extracts were dried (Na2S04), and concentrated under reduced 
pressure to yield 3S1 mg (71%) of a colorless oil, which turned blue on exposure to air (R/ 
0.40,hexanes/EtOAc,2:l). Data for (/J/5)-4-ethyl-1^3.4.tetrahydroquinoline: *H NMR 

1 5 (400 MHz, CDCI3) 7.02 (d, 1 H, J = 7.6, 8-H), 6.96 (ddd, 1 H, J = 7.7, 7.7, 1 .3, 7-H), 6.6 1 
(ddd, 1 H, J m 8.2, 8.2, 1 .0, 6-H), 6.47 (d, 1 H, J = 7.9, 5-H), 3.83 (br s, 1 H, CH2W/ ), 3.3 1 
(ddd, 1 H, / = 1 1 .3, 1 1 .3, 3.6, 2-H), 3.25 (ddd, 1H,7 = 9.7, 9.7, 4.8, 2-H), 2.65 (dddd, 1 H, J 
= 10.1,5.1,5.1,5.1, 4-H), 1.92(dddd, 1H, J =9.6, 4.7, 4.7, 4.7, 3- H), 1.82(m, 1H,3-H), 
1 .74 (m, 1 H, CH 2CH3), 0.98 (t, 3H, J = 7.4, C//3). 

20 

f/g/^7-Amino^ethvl«1.2.3.4>tetrahvdroQuinoline (structure 61 A of Scheme XL VI II. 
where Rl~3 = H. R 4 =ethvn. A 25-mL rb flask containing (/VSM-ethy 1-1 ,2,3,4- 
tetrahydroquinoline (340 mg, 2.1 mmol) was cooled to -10° C, and cone. H2SO4 (5 mL) 
was added slowly. The resulting solution was warmed to rt to effect complete dissolution of 

25 the quinoline, then cooled again to -10° C and stirred vigorously. Fuming HNO3 (85 \xL) 
was added dropwise, slowly, and the reaction mixture turned dark red. After 10 min, the 
reaction mixture was poured onto cracked ice and diluted with water (5 mL). Sat'd 
NaHC03 (80 mL) was added, and the pH was adjusted to pH 9 with 3.0 M NaOH. This 
aqueous phase was extracted with EtOAc (3 x 75 mL), and the combined extracts were 

30 dried (Na2S04),and concentrated under reduced pressure to yield a dark red oil. This crude 
material was placed into a 250-mL rb flask with 1 : 1 EtOAc / EtOH (40 mL) and 1 0% Pd on 
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C (approx. 1 mol %). The vessel was evacuated and flushed with nitrogen three times, then 
stirred under an atmosphere of hydrogen for 16 h, filtered, and concentrated under reduced 
pressure to yield a yellow oil, which was purified by flash chromatography (silica gel, 
CH2CI2 / methanol, 9: 1 ), affording 2 1 0 mg (57 %) of the desired product as a dark yellow 
5 oil (R/0.50, CH2CI2 / MeOH, 9: 1 ). Data for (/WS)-7-amino-4-ethyl- 1 ,2,3,4- 

tetrahydroquinoline: *H NMR (400 MHz, CDCI3) 6.81 (d. 1H,7= 8.1, 5-H), 6.02 (dd, 

IH, J = 8.0, 2.2, 6-H), 5.84 (d, 1H, J = 2.3. 8-H), 3.48 (s, 2H, N#2). 3.27 (ddd, 1H, J = 

II. 1.11.1, 3.5, 2-H), 3.20 (ddd, 1H, J = 9.8. 5.3. 4.5. 2-H). 2.55 (dddd, 1H, J = 10.2. 5.2, 
5.2, 5.2. 4H), 1 .90 (dddd, 1H. J = 9.6, 9.6, 9.6, 4.7, 3-H), 1 .72 (m, 2H, 3-H, CH2CH3), 1 .48 

10 (m, 1 H, CH2CH3), 0.96 (t, 3H, J = 7.4, C#3). 

(ft/SM-Ethvl- 1 .2.3.4-tetrahvdro-6-trifluoroniethvl-8-nvridono f5.6-glouinoline ( Compound 
445}. To a flame-dried 100-mL rb flask containing 7-amino-4-ethyl- 1,2.3,4- 
tetrahydroquinoline (210 mg, 1.19 mmol), in ethanol (20 mL), at it, was added ethy 1-4,4,4- 
1 5 trifluoroacetoacetate ( 1 90 uL, 1 .3 1 mmol, 1 . 1 equiv) followed by ZnCl2 (244 mg, 1 .79 
mmol, 1 .5 equiv). The reaction mixture was heated to reflux for 6 h, at which point all 
starting material had been consumed (by TLC analysis). The reaction mixture was cooled to 
rt, and the solvent removed under reduced pressure. Dichloromethane (20 mL) was added 
and the organic phase washed with sat'd N11HCO3 (2x10 mL) and brine (1x10 mL), then 

20 dried (Na2S04), and concentrated under reduced pressure. This crude product was purified 
by flash chromatography (silica gel, CH2CI2 / MeOH, 15:1), affording 24.4 mg (7%) of the 
desired product as a yellow solid. Data for Compound 445: R/0.37, (CH2CI2 / MeOH, 
9:1); *H NMR (400 MHz, CD3OD) 7.31 (s, 1H. 5-H), 6.47 (s, 1H, 7-H), 6.37 (s, 1H, 10- 
H), 3.34 (m, 2H, 2-H), 2.70 (m, 1H, 4-H). 1.88 (m, 2H. 3-H), 1.62 (m. 2H, C//2CH3), 1.00 

25 (t,3H,/ = 7.5,Cff3). 

EXAMPLE 346 

(WS-21. 3kM .2.3.4-Tetrahvdro-2.3.9-trimemvl^trifluoroin e t hvl-8-pvridonors 
glquinoline (Compound 446. structure 81 A of Schem e Lffl. where r1=r4 = r6 =R 8 =h r2- 
30 3 =methvl. R5=trifluoromethvn 
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To a solution of Compound 441 (3.5 mg, 0.012 mmol) and iodomethane (0. 10 mL , 1 .6 
mmol) in THF (2.0 mL ) was added NaH as a 60% in mineral oil (10 mg, 0.2S mmol) and 
the reaction was stirred at rt for 1 h, then, was quenched by water (10 mL ). Extraction with 
EtOAc (2x15 mL ) and chromatography (silica gel, EtOAc/hexane, 1/1) afforded 3.0 mg 
5 (81%) of Compound 446 as a yellowish solid. Data for Compound 446: 1 HNMR(400 
MHz. CDCI3) 7.36 (s, 1 H), 6.72 (s, 1 H), 6.32 (s. 1 H), 4.40 (s, 1 H), 3.61 (s, 3 H), 3.14 (m, 
1 H), 2.83 (dd, J = 1 6.0, 4.4, 1 H), 2.54 (dd, J = 16.0, 1 1 .0, 1 H), 1 .63 (m, 1 H), 1 .26 (d, J - 
6.3 , 3 H), 1 .06 (d, / = 6.6, 3 H). 

10 EXAMPLE 347 

(R/S)- 1 .2.3.4-Teti^vdro-4-propvl-6-rt^ 

(Compound 447. stru cture 62A of Sc heme XLVIII. where R^3 =R 6 =H . R4=n-propvL 
R 5 =trifluoromethvn 

1 -terr-Butvloxvcarbonvl-1 .2.3.4-tetrahvdro-4-hvdroxv-4-propvlQuinoline . This compound 
1 5 was prepared from 1 -rm-butyloxycarbamoy 1- 1 ,2,3.4-tetrahydro-4-quinolone ( 1 .00 g, 4.00 
mmol) in the manner previously described for l-terr-butyloxycarbamoyl-4-ethyl- 1,2,3,4- 
tetrahydro-4-hydroxyquinoIine (EXAMPLE 345), affording 567 mg (48%) of the tertiary 
alcohol as a yellow oil (Rf 0.22, hexanes / EtOAc, 4: 1 ). Data for 1-rm-butyloxycarbonyl- 
l,2,3,4-tetrahydro-4-hydroxy-4-propylquinoline: *HNMR (400 MHz, CDCI3) 7.67 (d, 
20 1 H, J m 8.2, 8-H), 7.48 (dd, 1 H, J = 7.9, 1 .7, 5-H), 7.20 (ddd, 1 H, J = 8.6, 8.6, 1 .4, 6-H), 

7.08 (ddd, 1H, J = 7.6, 7.6, 1.1, 7-H), 4.03 (ddd, 1H, J = 12.8, 7.1, 4.8, 2-H), 3.46 (ddd, 1H, 
7= 13.0, 8.5, 4.4, 2-H), 2.11 (ddd, lH,/= 13.5, 8.5, 4.8, 3-H), 1.89 (ddd, 1H, 7= 13.6,7.2, 
4.4, 3-H), 1.78 (m, 2H, CW2C2H5), 1.52 [s, 9H, C(C#3)3]. 1-32 (m, 2H, CH2C//2CH3), 
0.90 (t, 3H, J = 7.3, CH2C//3). 

25 

(/y5V1.2.3.4-Tetrahvdro-4-propvlQuinoline (structure 60A of Scheme XLVIII. where Ri~ 
3 =H. R 4 =n-propyn . This compound was prepared from 1-ferr-butyloxycarbonyl- 1,2,3,4- 
tetrahydro-4-hydroxy-4-propylquinoline (550 mg, 1.89 mmol) in the manner previously 
described for 4-ethyl-l^,3,4-tetrahydnx)uinoline (EXAMPLE 345), affording 229 mg 
30 (66%) of the desired tetrahydroquinoline as a yellow oil (Rf 0. 10, hexanes / EtOAc, 2: 1 ). 
Data for (/J/5)-l,2,3,4-tetrahydro-4-propylquinoline: *HNMR (400 MHz, CDCI3) 7.07 
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(d, 1H,7=7.6, 5-H),7.02(ddd, 1H, 7 = 7.9, 7.9. 1.1, 7-H). 6.77 (dd, 1H, 7=7.5. 7.4. 6-H), 
6.67 (d, 1H, 7 = 7.9, 8-H), 6.25 (br s, 1H, Nfl), 3.37 (ddd, 1H, J = 1 1.5, 1 1.5, 3.5, 2-H), 
3.30 (m. 1H, 2-H), 2.78 (dddd, 1H, 7 = 10.0, 5.0, 5.0. 5.0, 4-H). 1 .99 and 1 .84 (2 x m. 2 x 
1H. 3-H), 1 .68 (m. 1H. CJ/2CH2CH3), 1 .47 (m, 3H. CH2CH2CH3), 0.95 (t, 3H, 7 = 7.3, 
5 CH 3 ). 

(/y^-7-Amino-1.2.3. 4-tetrahvdro-4-propvlquinoline (structure 61 A of Scheme XLVII1. 
where R 1 ~ 3 =H. R 4 =w-pmpvn. This compound was prepared from (RJS)- 1 ,2,3,4-tetrahydro- 
4-propylquinoline (220 mg, 0.78 mmol) in the manner previously described for 7-amino-4- 

10 ethyl- 1 ,2,3,4-tetrahydroquinoline (EXAMPLE 345), affording 1 14 mg (77%) of the product 
as a colorless oil (Rf 0. 1 0, hexanes / EtOAc, 2: 1 ). Data for (/MS)-7-amino- 1 ,2,3,4- 
tetrahydro-4-propyIquinoline: ] HNMR (400 MHz, CDCI3) 6.80 (d, 1H,7 = 8.0, 5-H), 
6.01 (dd, IH. 7 = 8.0. 2.3. 6-H), 5.83 (d, 1H,7 = 2.2, 8-H), 3.74 (br s, IH.Ntf), 3.41 (brs. 
2H,N«2X 3.28 (ddd, 1H,7=11.0. 1 1 .0. 3.3, 2-H). 3.19(ddd, I H. J = 9.7, 4.7, 4.7, 2-H), 

1 5 2.65 (dddd, I H, 7 = 5.1,5.1,5.1,5.1, 4-H), 1 .89 (dddd, 1 H, 7 = 9.7, 9.7, 9.7, 4.5, 3-H), 1 .73 
(dddd. 1H.7 = 8.6, 8.6,4.8,4.8, 3-H), 1.61 (m, 1H. C//2CH2CH3). 1.40 (m, 3H, 
CH2CH2CH3), 0.93 (t, 3H, J = 7.0, C#3). 

(i?/5)-1^.3.4-Tetrahvdro-4- propvl-6-trifluoromethvl-8-pvridonor5.6-glquinoline 
20 (Compound 447) This compound was prepared from 7-amino- 1 ,2,3,4- tetrahydro-4- 

propylquinoline (1 10 mg, 0.58 mmol) in the manner previously described for Compound 
445 (EXAMPLE 345), affording 8.9 mg (5%) of the desired product as a yellow powder (Rf 
0.44, CH 2 C12 / MeOH, 9: 1). »H NMR (400 MHz, CDCI3) 7.34 (s, 1H, 5-H), 6.65 (s, 1H. 
7-H). 6.40 (s, 1H, 10-H). 4.65 [brs, IH, (CH3) 2 CN«)J. 3.42 (ddd, 1H, 7 = 1 1.2, 1 1.2. 4.0. 
25 2-H), 3.34 (ddd, 1H, 7 = 7.9, 3.8, 3.8, 2-H). 2.82 (m, IH. 4-H). 1.88 (m, 2H, 3-H). 1.52 (m. 
4H. CH2CH2CH3), 0.96 (t, 3H, 7 = 7. 1 , CH3). 

EXAMPLE 348 

(/yS)-3-Ethvl-1.2.3.4-tetrahvdro-2.2-dimc ^ 
30 (Compound 448. structure 79A of Scheme L ffl. where R 1 =r5 s r7 =H . R2-3 =m e,, h vi 
y 4 =gtflY). R^rifluorojiieiityi) 
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(/ttn-3-Ethvl-L23.4-tetrah^^ (structure 77 A of Sc heme Lin, 

where R*=r5=H. R2-3gmethvL R^aethvlV To a solution of 1-rm-butoxycarbonyl- 1,2,3,4- 
tetrahydro-2 t 2-dimethyl-4-quinolinone (EXAMPLE 325) (0.10 g, 0.36 mmol) and 
iodoethane (0.50 mL , 6.3 mmol) in DMF (5 mL ) was added NaH (60 % in mineral oil, 40 
5 mg, 1 .0 mmol) and the resulting mixture was stirred at it for 15 h. The reaction was 
quenched with water (5 mL ) and was extracted with EtOAc (2x15 mL ). Removal of 
solvent and chromatography of the crude residue on a silica gel column using a 10% 
mixture of EtOAc and hexane as solvents afforded a mixture of products, which was treated 
with TFA (0.50 mL ) in methylene chloride (1.0 mL ) for 3 h. The reaction was neutralized 

10 to pH 1 0 by 5 % NaOH and was extracted with EtOAc (2 x 20 mL ). Chromatography 

(silica gel, EtOAc/hexane, 3/7) afforded 30 mg (41%) of (/?/5)-3-ethyl-l,2 f 3 t 4-tetrahydro- 
2,2-dimethyl-4-quinolinone (30 mg, 0.15 mmol) as a colorless oil. The quinolinone (30 mg, 
0.15 mmol) was treated with Et3SiH (1.0 mL ) and BF3-OEt2 (0.05 mL , 0.4 mmol) in 
CH2CI2 ( 1 .0 mL) at 1 00° C for 1 5 h in a sealed tube. Purification of the crude product by 

15 chromatography (silica gel, EtOAc/hexane, 1/9) afforded 20 mg (7 1 %) of (/J/S)-3-ethyl- 
1 ,23,4-tetrahydro-2,2-dimethy lquinoline. Data for (/!/J)-3-ethyl- 1 ,2,3,4-tetrahydro-2,2- 
dimethylquinoline: *H NMR (400 MHz, CDCI3) 6.98 (d, J = 7.5, 1 H), 6.96 (t, / = 7.5, 1 
H), 6.61 (t, J = 7.5, 1 H), 6.44 (d, J = 7.5, 1 H), 3.60 (s, 1 H), 2.90 (dd, J = 16.7, 5.2, 1 H), 
2.41 (dd, J m 16.7, 10.7, 1 H), 1.68 (m, 1 H), 1.52 (m, 1 H), 1.23 (m, 1 H), 1.22 (s, 3 H), 

20 1.05 (s, 3 H). 

(fl/S)-3-Ethv1-L2.3.4-te^ 

(Compound 4481 The quinoline prepared above (20 mg) was converted to Compound 448 
according to the nitration-hydrogenation-Knorr procedure described for Compound 436 
25 (EXAMPLE 336) to afford 2.0 mg ( 1 3%) of Compound 448 as a yellow solid. Data for 
Compound 448: *H NMR (400 MHz, acetone-d6) 10.65 (s, 1 H), 7.31 (s, 1 H), 6.47 (s, 1 
H),6.41 (s, 1 H),6.06(s, 1 H), 3.01 (dd,7= 16.6,4.8, 1 H),2.53 (dd, 7= 16.6, 11.0, 1 H), 
1.72 (m. 1 H), 1.53 (m, 1 H), 1.30 (s, 1 H), 1.12 (s, 3 H), 1.10-1.00 (m, 4 H). 
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EXAMPLE 340 

W^^^,3 > 4-Tetrahvdro-2.2Hiimethvl-6.trifluommethvl-3-DroD vl-8-Dvridonnrsfi. 
glqujnolinc (Compound 449. structure 79A of Sch eme Lin, where rUr5 = r7 =h r2- 
3 =mcthv). R 4 =n-Dronvl. R6=trif1uororn e thvm 
5 (/?/^-1.23.4^Tettahvdro-2.2-dirnethvl-4-oroDvlQuinoline f structure 7 7A of Scheme I,m 
where R ] =R 5 =H. R2-3- Tne thvl. R4=w-pronvlV This compound was prepared in a manner 
similar to that described for (/I/5)-3-ethyl-l^,3.4-tetrahydro-2^-dimethylquinoline 
(EXAMPLE 348) but using iodopropane in place of iodoethane. (/2/S)-l,2,3,4-Tetrahydro- 
2,2-dimethyl-4-propylquinoline was obtained in 16% overall yield as a colorless oil. Data 
1 0 for (R/S)- 1 ^,3,4-tetrahydro-2,2-dimethyl-4-propylquinoline: *H NMR (400 MHz, CDCI3) 
6.98 (d, J = 7.4, 1 H), 6.96 (t. J = 7.4, 1 H), 6.61 (t, J = 7.4, 1 H), 6.45 (d, J = 7.4, 1 H), 3.60 
(brs, 1 H), 2.87 (dd, J = 16.6, 5.2, 1 H), 2.42 (dd. J = 16.6, 10.7, 1 H), 1.66-1.49 (m, 3 H), 

I . 40,1.25 (m, 2 H), 1.21 (s, 3 H), 1.05 (s, 3 H), 0.92 (t, J = 7.1 , 3 H). 

(R/S)- 1 .2.3.4-Tetrahvdro-2.2-dimeth vl-6-trif1u oromethvl-3.nropvl-8-pvridf>nnrs 6- 
15 glQuinoline f Compound 44Q) Compound 449 was prepared in manner similar to that 

described for Compound 448 (EXAMPLE 348), to afford Compound 449 in a 32% overall 
yield. Data for Compound 449: NMR (400 MHz, CDCI3) 1 1.00 (s, 1 H), 7.32 (s, 1 H), 
6.61 (s, 1 H), 6.42 (s, 1 H), 4.60 (brs, 1 H), 2.90 (dd. J = 16.6, 4.4, 1 H). 2.45 (dd. J = 16.6, 

I I. 3, 1 H), 1.70-1.42 (m, 3 H), 1.36-1.24 (m. 2 H), 1.18 (s, 3 H), 1.02 (s, 3 H), 0.93 (t, 7 = 
20 6.7, 3 H). 

EXAMPLE 3S0 

l-Methvl-5-trifluoromethvl-7-Dvridonor5.6-f1indolin e (Compound 450. structure 83A nf 
Scheme LV. whe re R 13 =R 5 =H. R 4 =trifluoromethvl. R6=methvlV 

25 Compound 419 ( 10 mg, 0.0393 mmol) and paraformaldehyde ( 1 1 mg, 0.0393 mmol) were 
dissolved in glacial acetic acid (2.5 mL) and stirred for 10 min at rt. NaBH3CN (13 mg, 
0.197 mmol) was added in one portion and allowed to stir at rt for 15 h. The reaction 
mixture was poured over ice and made basic with 10% NaOH. The aqueous layer was 
extracted with EtOAc (3 x 50 mL), dried (Na2S04), filtered, and concentrated. The crude 

30 material was dissolved in 5% MeOH/CHCl3 (0.5 mL) and loaded onto a 1000 pm reverse 
phase TLC plate (Whatman PLKC18F Silica Gel 150 A). The plate was eluted with 80% 
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MCOH/H2O to afford 5.8 mg (55 %) of Compound 450 as a light yell w solid Data for 
Compound 450: *H NMR (400 MHz, acetone-d6) 7.29 (d, J = 1 .6, 1 H), 6.54 (s, 1 H), 6. 10 
(s, 1 H), 3.50 (t, J = 8.1, 2 H), 3.01 (t, J= 8.0, 2 H), 2.83 (s, 3 H). 



5 EXAMPLE 351 

6-(5-Cvano-2-thienvlV1.2-dihvdro-2.2.4>trimethvlquinoline (Compound 451. stucture 4 of 
Scheme II. wher e Rl=5-cvano-2-thienvn . 

To a solution of l-rm-butyloxycarbonyl-6-(5-formyl-2-thienyI)-l^^ihydro-2^,4- 
trimethylquinoline (12 mg, 0.03 mmol) in acetonitrile/water (10 ml/0.5 ml) was added 

10 hydroxy lamine-0-sulphonic acid (5 mg, 0.04 mmol). The reaction mixture was heated to 
65° C for 1 h. The reaction was quenched with 10% NaOH (5 mL) and extracted with 
EtOAc (10 mL). The organic layer was washed with water and brine (3x5 mL each), dried 
(Na2SC>4), and concentrated in vacuo to afford the crude product as a yellow oil. The crude 
product was purified by prep. TLC (20 x 20cm, 250|im, 25% EtOAc:hexane) to afford 5 mg 

1 5 (40%) of I -/erf-butyloxycarbonyl-6-(5-cyano-2-thienyl)- 1 ,2-dihydro-2,2,4- 

trimethylquinoline as a yellow oil. This product was dissolved in CH2CI2 (5 mL) and 
treated with TFA (0.1 ml) at rt with stirring. After 2 h, the reaction was quenched with 10% 
NaOH (5 mL). The organic layer was washed with water and brine (3x5 mL each), dried 
(Na2S04) and concentrated in vacuo to afford the crude product as a yellow oil. The crude 

20 product was purified by prep. TLC (20 x 20cm, 250jim, 25% EtOAc:hexane) to afford 2 mg 
(60%) of Compound 451 as a yellow oil. Data for Compound 451: R/ 0.3 (silica gel, 25% 
EtOAc:Hex); *H NMR(400 MHz, CDCI3) 7.52 (d, J = 4.0, 1 H), 7.23 (s, 1 H), 7.22 (d, J 
= 7.4, 1 H), 7.07 (d, J = 4.0, 1 H), 6.43 (d, J = 7.4, 1 H), 5.38 (s, 1 H), 2.02 (s, 3 H), 1.31 (s, 
6H). 

25 

fK5<>ano-3-thienvlVl^dihvdro>2.2.4-trimethvlquinoline (Compound 452. stucture 4 of 
Scheme wherg RU5-cYano-?>th^ Y l)> 

4-Bromo-2-cvanothiophene. To a solution of 4-bromo-2-thiophenecarboxaldehyde ( 1 .0 g, 
30 5.2 mmol, Aldrich) in acetonitrile/water (20 wU2 mL) was added hyroxylamine-0-sulfonic 
acid (2.4 g, 21 .2 mmol, Aldrich). The dark solution was heated to 65° C with stirring. After 
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8 h, the reaction was quenched with 10% NaOH (10 mL). The solution was extracted with 
EtOAc (30 mL). The organic layer was washed with water and brine (3 x 10 mL each), 
dried (Na2S04), and concentrated in vacuo to afford the crude product as a tan solid. The 
crude product was purified by silica flash chromatography (5-25% EtOAcrhexane) to afford 
5 0.50 g (5 1 %) of 4-bromo-2-cyanothiophene as a white solid. Data for 4-bromo-2- 

cyanothiophene: Rf 0.49 (silica, 25% EtOAc:hex.); *H NMR(400 MHz. CDCI3) 7.54 (s, 1 
H), 7.50 (s, 1 H). 

$-(5-Cvano-3-thienvn- 1 .2-dihvdro-2.2 .4-trimethvlouinoline (Compound 4521 This 
10 compound was prepared by General Method 2 from compound 9 (200 mg, 0.63 mmol) and 
4-bromo-2-cyanothiophene (0.50 g, 2.65 mmol). The crude product was purified by prep. 
TLC (20 x 20cm, lOOOum, 25% ETOAc:Hexane) to afford 160 mg (91 %) of Compound 
452 as a yellow oil. Data for Compound 452: R/0.50 (silica gel. 25% EtOAc.hex); *H 
NMR(400 MHz, CDC] 3 ) 7.79 (s. 1 H). 7.46 (s. 1 H). 7.20 (s, 1 H). 7.16 (d, 7= 8.3, 1 H), 
15 6.46 (d,/ = 8.3, 1 H), 5.37 (s. 1 H), 2.03 (s. 3 H). 1.31 (s, 6 H); IR (film, NaCl) 1 159, 1381, 
1402, 1449, 1476, 1499, 1609. 1653, 2216. 2915. 3294, 3584. 

EXAMPLE 353 

6-f3-ForrnY)phenvl)-1.2-dihvdro-2.2.4-trimethvlquinoline (Com p ound 453. structure 4 of 

20 Scheme II. where Rl=3-fnr rnvlpheriv1 ^ 

This compound was prepared by General Method 2 from Compound 9 (50 mg, 0.158 mmol) 
and2-(3-bromophenyl)-1.3-dioxolane(]7] mg, 0.788 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 21 mg (48%) of 
Compound 453 as a yellow oil. Data for Compound 453: *H NMR (400 MHz, acetone- 

25 d 6 ) 10.09 (s, 1 H), 8. 1 1 (d, J = 1 .4. 1 H), 7.90 (d, J = 7.2, 1 H), 7.77 (d, J = 7.5. 1 H). 7.59 
(t, J = 7.6. 1 H). 7.40 (d, / = 2.2, 1 H), 7.33 (dd, J = 8.4, 2.2, 1 H), 6.61 (d, / = 8.2. 1 H). 
5.40 (s, 1 H), 5.38 (bs. 1 H). 1 .29 (s. 9 H). 



30 



EXAMPLE 354 

\ .2-DihYdro-2.2.4-trimethvl-6-r3-(methvlsulfonvnphenvn Q uinolin e (Compound 454. 
Structure 4 of Scheme IT where R »=3- (methvlsulfonvl>phenvl ^ 
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3-Bromophenvl(methvnsulfone. In a 50 mL r.b flask, m-CFBA (623 mg, 2. 1 66 mmol, 
60%) was suspended in CH2CI2 (20 mL) and cooled to -20° C. 3-Bromothioanisole (200 
mg, 0.98S mmol) in CH2CI2 (1 mL) was added to the slurry and allowed to warm to rt for 2 
h. The reaction was quenched with H2O and the aqueous layer was extracted with CH2CI2 
5 (3 x 50 mL). The combined organics were washed with brine (25 mL), dried (Na2S04), 
Filtered, and concentrated onto Celite™. The material was purified by flash chromatography 
on silica gel (40 g) using 30% EtOAc/hexanes as eluent to afford 229 mg (99 %) of the 
sulfone as a tan solid. Data for 3-bromophenyl(methyl)sulfone: *H NMR (400 MHz, 
CDCI3) 8. 10 (t, J = 1 .6, 1 H), 7.88 (d, J = 7.9, 1 H), 7.79 (d, J = 8.0, 1 H), 7.46 (t, J = 7.9, 1 
10 H), 3.07 (s, 3 H). 

1.2-Dihvdr o-2,2.4-trimethvl6-r3>(methvlsulfonvnphenvnquinoline (Compound 454^ T his 
compound was prepared by a modification of General Method 2 as follows. A flask was 
charged with Compound 9 (123 mg, 0.388 mmol), the sulfone (83 mg, 0.353 mmol), 

15 Pd(OAc)2 (4 mg, 0.018 mmol), triphenylphosphine (18.5 mg, 0.07 1 mmol), and K3PO4 
(1 12.4 mg, 0.530 mmol). The flask was flushed with N2 for 5 min and then 5 mL of DMF 
(anhydrous) was added. The resulting reaction mixture was heated to 100° C for 15 h. The 
reaction was allowed to cool to rt and was quenched with H2O (20 mL). The aqueous layer 
was extracted with EtOAc (3x100 mL). The combined organics were washed with H2O 

20 (3x50 mL) and brine (30 mL), dried (Na2S04), filtered and concentrated. The resulting 
material was dissolved in dimethylsulfide (0.5 mL), and cooled to 0° C. This solution was 
treated with trifluoroacetic acid (0.5 mL) and allowed to stir at 0° C for lh. The reaction 
was quenched with H2O (2 mL) followed by a slow addition of NaHC03 (sat) until 
neutralized. The aqueous was extracted with EtOAc (2 x 30 mL). The combined organics 

25 were washed with brine (10 mL), dried (Na2S04), filtered and concentrated onto Celite™. 
The material was purified by flash chromatography on silica gel (30 g) using 25% 
EtOAc/hexanes as eluent to give 15 mg (12% overall) of Compound 454 as a light yellow 
film. Data for Compound 454: *H NMR (400 MHz, acetone-d6) 8.08 (t, J = 1 .8, 1 H), 7.91 
(dd, J = 6.7, 1.5, 1 H), 7.78 (dd, / = 6.5, 1 .6, 1 H), 7.64 (t, J = 7.8, 1 H), 7.39 (d, J = 2. 1 , 1 

30 H), 7.33 (dd, /= 8.1, 2.0, 1 H), 6.61 (d, J = 8.1, 1 H), 5.43 (bs, 1 H), 5.41 (s, 1 H), 3.16 (s, 3 
H), 2.09 (s,3H) t 1.3 (s,6H). 
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EXAMPLE 355 
(/y^6-(3^vano-5-fluorophenvlV1.2.3.4^^ 
455. structure 5 of Scheme I. where Rl=3-cv ano-5-fluoronhenvn 
5 A 25 mL r.b. flask was charged with Compound 271 (EXAMPLE 171) (145.0 mg, 0.50 
mmol), ethyl acetate (1 mL) and 10% Pd/C (10 mg). The flask was fitted with a septum and 
the system was flushed with nitrogen. A balloon filled with hydrogen gas was inserted into 
the reaction flask and the reaction was allowed to progress at it for 2 h. The crude reaction 
mixture was filtered through a plug of Celite™. The crude mixture was purified by reverse 

10 phase semi-preparatory HPLC (70 % methanol/water-with trace triethyl amine; retention 
time 29 min.) yielding 50.0 mg (34%) of Compound 455. Data for Compound 455: *H 
NMR (400 MHz, acetone-d6) 7.81 (dt, 7 = 2.9, 1.5, 1 H), 7.65 (ddt, 7 = 8.9, 3.7, 2.3, 1 H), 
7.55 (s, 1 H), 7.37 (dd, 7 = 9.7. 1.1, 1 H), 7.32 (dd, 7 = 8.6, 1.2, 1 H), 6.59 (d, 7 = 8.4, 1 H), 
5.25 (br s, 1 H), 2.95 (m. 1 H), 1.80 (ddd, 7 = 8.0, 5.4. 1.5, 1 H), 1.40 (m, 4 H), 1.25 (s, 3 

15 H), 1.19 (s, 3 H). 

EXAMPLE 356 

(fl^9<frloro-1.2-dihvdiTy2.2.4-trime^^ 

(Compound 456. structure 42 of Scheme XI. w here R=nhenvl Rl=H. r2=CH 
20 This compound was prepared by General Method 5 (Example 60) from Compound 209 (75 
mg, 0.230 mmol) and phenyl magnesium bromide (1.84 mL, 1.84 mmol) to afford 6i mg 
(68 %) of Compound 456 as a clear film. Data for Compound 456: *H NMR (400 MHz, 
acetone-d6) 7.58 (d, 7 = 2.3, 1 H), 7.56 (s, 1 H), 7.22 (m, 4 H), 7. 19 (m, 1 H), 6.94 (dd, 7 = 
8.5, 2.5. 2 H), 6.83 (d, 7 = 8.5, 1 H), 6.76 (d, 7 = 8.5. 1 H), 5.63 (br s, 1 H), 5.46 (d, 7 = 8.5, 
25 1 H). 1 .98 (s, 3 H), 1 .26 (s, 3 H), 1 .24 (s, 3 H). 

EXAMPLE 3S7 

(/y^g-BwtYH.2^ihvrin>-2.2.4.9-t^^ 

457. structure 42 of Scheme XI. where R^-hutvl Rl=H. R2=m e th v n . 
30 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 316 
(EXAMPLE 216) (44 mg. 0.14 mmol) and n-BuLi (2.5 M in hexanes, 0.30 mL, 0.75 mmol. 
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5.2 cquivuiv) to afford 12 mg (24%) of Compound 457 as a pale yellow glass. Data for 
Compound 457: *H NMR (400 MHz. acetone-d6): 7.48 (s, 1 H), 7.45 (d, J m 8.2, 1 H), 
6.91 (d, J = 6.6, 1 H), 6.76 (d, /= 8.0, 1 H), 6.67 (d, J = 8.2, 1H), 5.80 (dd, J m 7.9, 3.3, 1 
H), 5.51 (s, 1 H), 5.36 (br s, I H), 2.81 (s, 3 H), 2.78 (s, 3 H), 1. 75 (m, 1 H), 1.55-1.35 (m, 
5 3 H), 1 .30- 1 .20 (m, 2 H), 1 .27 (s, 3 H), 1 . 1 8 (s, 3 H), 0.84 (t, J = 7.3, 3 H). 

Steroid Receptor Activity 

Utilizing the M cis-trans n or "co-transfection M assay described by Evans et al., Science . 
24Q*889-95 (May 13, 1988), the disclosure of which is herein incorporated by reference, the 

10 compounds of the present invention were tested and found to have strong, specific activity 
as both agonists, partial agonists and antagonists of PR, AR, ER, GR and MR. This assay is 
described in further detail in U.S. Patent Nos. 4,981,784 and 5,071,773, the disclosures of 
which are incorporated herein by reference. 

The co-transfection assay provides a method for identifying functional agonists and 

15 partial agonists which mimic, or antagonists which inhibit, the effect of native hormones, 
and quantifying their activity for responsive IR proteins. In this regard, the co-transfection 
assay mimics an in vivo system in the laboratory. Importantly, activity in the co-transfection 
assay correlates very well with known in vivo activity, such that the co-transfection assay 
functions as a qualitative and quantitative predictor of a tested compounds in vivo 

20 pharmacology. §££, T. Bergeret al. 41 J. Steroid Biochem. Molec. Biol. 773 (1992), 
the disclosure of which is herein incorporated by reference. 

In the co-transfection assay, a cloned cDNA for an IR (e.g., human PR, AR or GR) 
under the control of a constitutive promoter (e.g., the SV 40 promoter) is introduced by 
transfection (a procedure to induce cells to take up foreign genes) into a background cell 

25 substantially devoid of endogenous IRs. This introduced gene directs the recipient cells to 
make the IR protein of interest. A second gene is also introduced (co-transfected) into the 
same cells in conjunction with the IR gene. This second gene, comprising the cDNA for a 
reporter protein, such as firefly luciferase (LUC), controlled by an appropriate hormone 
responsive promoter containing a hormone response element (HRE). This reporter plasmid 

30 functions as a reporter for the transcription-modulating activity of the target IR. Thus, the 
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reporter acts as a surrogate for the products (mRNA then protein) normally expressed by a 
gene under control of the target receptor and its native hormone. 

The co-transfection assay can detect small molecule agonists or antagonists of target 
IRs. Exposing the transfected cells to an agonist ligand compound increases reporter 
5 activity in the transfected cells. This activity can be conveniently measured, e.g., by 
increasing luciferase production, which reflects compound-dependent, IR-mediated 
increases in reporter transcription. To detect antagonists, the co-transfection assay is carried 
out in the presence of a constant concentration of an agonist to the target IR (e.g„ 
progesterone for PR) known to induce a defined reporter signal. Increasing concentrations 

10 of a suspected antagonist will decrease the reporter signal (e.g., luciferase production). The 
co-transfection assay is therefore useful to detect both agonists and antagonists of specific 
IRs. Furthermore, it determines not only whether a compound interacts with a particular IR, 
but whether this interaction mimics (agonizes) or blocks (antagonizes) the effects of the 
native regulatory molecules on target gene expression, as well as the specificity and strength 

15 of this interaction. 

The activity of selected steroid receptor modulator compounds of the present 
invention were evaluated utilizing the co-transfection assay, and in standard IR binding 
assays, according to the following illustrative Examples. 

20 EXAMPLE 358 

Co-transfection assay 

CV-1 cells (African green monkey kidney fribroblasts) were cultured in the presence 
of Dulbecco's Modified Eagle Medium (DMEM) supplemented with 10% charcoal resin- 
stripped fetal bovine serum then transferred to 96- well microtiter plates one day prior to 

25 transection. 

To determine PR agonist and antagonist activity of the compounds of the present 
invention, the CV-1 cells were transiently transfected by calcium phosphate coprecipitation 
according to the procedure of Berger et al., 41 /. Steroid Biochem. Mol Biol., 733 (1992) 
with the following plasmids: pSVhPR-B (5 ng/well), MTV-LUC reporter (100 ng/well), 
30 pRS-B-Gal (50 ng/well) and filler DNA (pGEM; 45 ng/well). The receptor plasmid, 

pSVhPR-B, contains the human PR-B under constitutive control of the SV-40 promoter, and 
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is more fully described in E. Veget et al. v "The mechanism of RU 486 antagonism is 
dependent on the conformation of the carboxy-terminal tail of the human progesterone 
receptor", 69 Cell 703 (1992), the disclosure of which is herein incorporated by reference. 
Similarly, the AR, ER, GR and MR agonist and antagonist activity of the compounds of the 
S present invention were determined according to the same procedure described herein, except 
that the plasmids pRShAR, pRShER, pRShGR and pRShMR were substituted for the 
plasmid pSVhPR-B described above. Each of these plasmids are more fully described in 
7. A. Simental et al., 'Transcriptional activation and nuclear targeting signals of the human 
androgen receptor", 266 7. Biol Cherru. 510 (1991 ) (pRShAR), M.T. Tzukerman et al., 

10 "Human estrogen receptor transactivational capacity is determined by both cellular and 

promoter context and mediated by two functionally distinct intramolecular regions", 8 Mol 
Endocrinol, 21 (1994) (pRShER), V. Giguere et al M "Functional domains of the human 
glucocorticoid receptor", 46 Cell 645 (1986) (pRShGR), and 7.L. Arriza et al., "Cloning of 
human mineralocorticoid receptor complementary DNA: structural and functional kinship 

15 with glucocorticoid receptor", 237 Science, 268 (1987) (pRShMR), the disclosures of which 
are herein incorporated by reference. 

The reporter plasmid, MTV-LUC, contains the cDNA for firefly luciferase (LUC) 
under control of the mouse mammary tumor virus (MTV) long terminal repeat, a conditional 
promoter containing a progesterone response element. This plasmid is more fully described 

20 in Berger et al. supra . In addition, for ER agonist and antagonist determinations, the 
reporter plasmid MTV-ERE5-LUC, which contains LUC under control of the mouse 
mammary tumor virus (MTV) long terminal repeat in which the glucocorticoid response 
elements have been deleted and replaced with five copies of a 33-base pair ERE as 
described in Tzukerman et al., supra , was substituted for the MTV-LUC plasmid described 

25 herein. pRS-fi-Gal, coding for constitutive expression of E. coli B-galactosidase (B-Gal), 
was included as an internal control for evaluation of transfection efficiency and compound 
toxicity. 

Six hours after transfection, media was removed and the cells were washed with 
phosphate-buffered saline (PBS). Media containing reference compounds (i.e. progesterone 
30 as a PR agonist, mifepristone (( 1 1 beta, 1 7beta)- 1 1 -[4-(dimethy lamino)pheny 1]- 1 7-hydroxy- 
17-(l-propynyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR antag nist; 
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dihydrotcstosterone (DHT; Sigma Chemical) as an AR agonist and 2-OH-flutamide (the 
active metabolite of 2-methyl-N-[4-nitro-3Ktrifluoromethyl)phenyl]pronanamide; Schering- 
Plough) as an AR antagonist; estradiol (Sigma) as an ER agonist and ICI 164,384 (N-butyl- 
3, 1 7-dihydroxy-N-methy l-(7-alpha, 1 7-beta)-estra- 1 ,3,5( 1 0)-triene-7-undecanamide; ICI 
5 Americas) as an ER antagonist; dexamethasone (Sigma) as a GR agonist and RU486 as a 
GR antagonist; and aldosterone (Sigma) as a MR agonist and spirolactone ((7-alpha- 
[acety Ithio]- 1 7-alpha-hydroxy-3-oxopregn-4-ene-2 1 -carboxy lie acid gamma-lac tone ; 
Sigma) as an MR antagonist) and/or the modulator compounds of the present invention in 
concentrations ranging from 10" 12 to 10~ 5 M were added to the cells. Three to four 
10 replicates were used for each sample. Transfections and subsequivuent procedures were 
performed on a Biomek 1000 automated laboratory work station. 

After 40 hours, the cells were washed with PBS, lysed with a Triton X-100-based 
buffer and assayed for LUC and B-Gal activities using a luminometer or spectrophotometer, 
respectively. For each replicate, the normalized response (NR) was calculated as: 

15 

LUC response/B-Gal rate 
where B-Gal rate = B-GaMxIO'S/B-Gal incubation time. 

20 The mean and standard error of the mean (SEM) of the NR were calculated. Data 

was plotted as the response of the compound compared to the reference compounds over the 
range of the dose-response curve. For agonist experiments, the effective concentration that 
produced 50% of the maximum response (EC50) was quantified. Agonist efficacy was a 
function (%) of LUC expression relative to the maximum LUC production by the reference 

25 agonist for PR, AR, ER, GR or MR. Antagonist activity was determined by testing the 
amount of LUC expression in the presence of a fixed amount of progesterone as a PR 
agonist, DHT as an AR agonist, estradiol as an ER agonist, dexamethasone as a GR 
agonist, or aldosterone as an MR agonist at the EC50 concentration. The concentration of 
test compound that inhibited 50% of LUC expression induced by the reference agonist was 

30 quantified (IC50). In addition, the efficacy of antagonists was determined as a function (%) 
of maximal inhibiti n. 
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IR Binding asspy 

PR and GR Binding : In addition, the binding of the compounds of the present 

invention to the steroid receptors was also investigated according to the following 
5 methodology for PR and GR. PR and GR proteins were prepared from Baculovims extracts 

by incorporating the appropriate cDNAs for human progesterone receptor A form (PR-A; P. 

Kastner et al., 9 EMBO, 1603 (1990), the disclosure of which is herein incorporated by 

reference) and human glucocorticoid receptor alpha (GRa) into appropriate baculovims the 

expression plasmids as described in E.A. Allegretto et aI. B 268 / Biol Chenu, 26625 (1993); 
10 G. Srinivasan and B. Thompson, 4 Mol. Endo. % 209 (1 990); and D.R. O'Reilly et al., In, 

"Baculovims Expression Vectors", D.R. O'Reilly et al., eds. t W.H. Freeman, New York, 

NY, pp. 139-179 (1992), the disclosures of which are herein incorporated by reference. 

Assay buffers consisted of the following: PR, 10% glycerol, 10 mM Tris, 1 rnM EDTA, 12 

mM monothioglycerol (MTG) and ImM PMSF, pH = 7.5 @ 4°C; GR, 10% glycerol, 25 
1 5 mM sodium phosphate, 10 mM KF, 2mM DTT, 0.25 mM CHAPS, and 20 mM sodium 

molybdate, pH = 7.5. 

The PR and GR steroid receptor binding assays were performed in the same manner. 

The final assay volume was 500 for PR and 250 \xL for GR, and contained -5 \ig of 

extract protein for PR and -50 mg for GR, as well as 2-4 nM of the appropriate [ 3 H] steroid 
20 (e.g, [ 3 H] progesterone and [ 3 H] dexamethasone, respectively) and varying concentrations 

of competing ligand at concentrations that ranged from 0 - 10" 5 M. Incubations were 

carried out at 4°C for 16 hours. 

Non-specific binding was defined as that binding remaining in the presence of 500 

nM of the appropriate unlabelled steroid. At the end of the incubation period, bound from 
25 free ligand were separated by either charcoal (PR) or hydroxy lapatite (GR). The amount of 

bound tritiated hormone was determined by liquid scintillation counting of an aliquot (700 

mL) of the supernatant fluid or the hydroxylapatite pellet. 

AR Binding : For the whole cell binding assay, COS-1 cells in 96- well microliter 

plates containing DMEM-10% FBS were transfected as described above with the following 
30 plasmid DNA: pRShAR (2 ng/well), pRS-B-Gal (50 ng/well) and pGEM (48 ng/well). Six 

hours after transfection, media was removed, the cells were washed with PBS and fresh 
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media was added. The next day, the media was changed to DMEM-semm free to remove 
any endogenous Iigand that might be complexed with the receptor in the cells. 

After 24 hours in serum-free media, either a saturation analysis to determine the Kd 
for tritiated dihydrotestosterone ( 3 H-DHT) on human AR or a competitive binding assay to 
5 evaluate the ability of test compounds to compete with 3 H-DHT for AR was performed. 
For the saturation analysis, media (DMEM-0.2% CA-FBS) containing 3 H-DHT (in 
concentrations ranging from 12 nM to 0.24 nM) in the absence (total binding) or presence 
(non-specific binding) of a 100-fold molar excess of unlabeled DHT were added to the 
cells. For the competitive binding assay, media containing 1 nM 3 H-DHT and test 

10 compounds in concentrations ranging from 10" 10 to 10"^ M were added to the cells. Three 
replicates were used for each sample. After three hours at 37°C, an aliquot of the total 
binding media at each concentration of 3 H-DHT was removed to estimate the amount of 
free 3 H-DHT. The remaining media was removed, the cells were washed three times with 
PBS to remove unbound Iigand, and cells were lysed with a Triton X-100-based buffer. The 

15 lysates were assayed for amount of bound 3 H-DHT and fi-Gal activity using a scintillation 
counter or spectrophotometer, respectively. 

For the saturation analyses, the difference between the total binding and the 
nonspecific binding, normalized by the fi-Gal rate, was defined as specific binding. The 
specific binding was evaluated by Scatchard analysis to determine the Kd for 3 H-DHT. See 

20 fi^, D. Rodbard, "Mathematics and statistics of Iigand assays: an illustrated guide" In: /. 
Langon and J J. Clapp, eds., Ugand Assay, Masson Publishing U.S.A., Inc., New York, pp. 
45-99, (1981), the disclosure of which is herein incorporated by reference. For the 
competition studies, the data was plotted as the amount of 3 H-DHT (% of control in the 
absence of test compound) remaining over the range of the dose-response curve for a given 

25 compound. The concentration of test compound that inhibited 50% of the amount of 3 H- 
DHT bound in the absence of competing Iigand was quantified (IC50) after log-logit 
transformation. The Ki values were determined by application of the Cheng-Pmsoff 
equivuation to the IC50 values, where: 

IQa 

3 0 Kj= (1+[ 3 H-DHT])/K<i for 3 H-DHT 
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T date, binding assays have not been performed utilizing ER r MR proteins. 

After correcting for non-specific binding* IC50 values were determined. The IC50 
value is defined as the concentration of competing ligand needed to reduce specific binding 
by 50%. The IC50 value was determined graphically from a log-logit plot of the data. The 
5 Ki values were determined by application of the Cheng-Prusoff equivuation to the IC50 
values, the labeled ligand concentration and the K<i of the labeled ligand. 

The agonist, antagonist and binding activity assay results of selected steroid receptor 
modulator compounds of present invention and the standard reference compounds on PR, 
AR, ER, GR and MR, as well as the cross-reactivity of selected compounds on all of these 
10 receptors, are shown in Tables 1-5 below. Efficacy is reported as the percent maximal 
response observed for each compound relative to the reference agonist and antagonist 
compounds indicated above. Also reported in Tables 1-5 for each compound is its 
antagonist potency or IC50 (which is the concentration (nM), requivuired to reduce the 
maximal response by 50%), its agonist potency or EC50 (nM). PR, AR and GR protein 
15 binding activity (K\ in nM) is shown in Tables 1-2 and 4. 

Table 1 : Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound. Progesterone (Prog), and reference antagonist compound, 
20 mifepristone (RU486), on PR. 



Cmpd 


PR Agonist 
CV-1 Cells 


PR Antagonist 
CV-1 Cells 


PR 
Binding 


No. 


Efficacy 

(%) 


Potency 
(nM) 


' Efficacy 
(%) 


Potency 
(nM) 


Ki i 
(nM) 


103 


na 


na 


91 


780 


372 


104 


39 


2,750 


71 


120 


82 


109 


na 


na 


87 


138 


23 


116 


nt 


nt 


85 


549 


38 


117 


na 


na 


68 


462 


na 


124 


74 


1.600 


36 


10 


4 


126 


124 


2,400 


58 


145 


11 


132 


22 


6,400 


76 


80 


31 


\ 150 


24 


3,200 


91 


24 


17 


152 


na 


na 


82 


130 


53 | 


161 


47 


203 


75 


209 


3 


163 


77 


15 


45 


3.617 


1 



WO 96/19458 PCT/US95/16096 

323 



Cmpd 


PR Agonist 


PR Antagonist 


PR 


CV-1 Cells 


CV-1 Cells 


Bindtnp 


No. 


Efficacy 


Potency 


EfTicarv 


* uicncy 


K| 


(%) 


(nM) 




fnAT. 


(nM) 


191 


26 


9 


74 


150 


1 


195 


89 


13 


na 

lUt 


no 

na 


i 3 


210 


i 72 


16 


na 
lid 




3 


220 


147 


33 


na 




1 


221 


105 
i \jj 


1 17 
it/ 


na 




4 


228 


114 


40 




na 


3 


271 


na 

114 


nn 
iiu 


7ft 
/o 




10 


286 


na 

11C* 


na 
I La 


o*r 


1 <c 


61 


291 


fin 
lid 


na 


7Q 


46 


1 4 


310 


fin 

1141 


na 


! /U 


260 


7 


313 


26 


300 


OA 


i An 


87 i 


328 


86 


2200 


Oj 


zo 


7 


331 


na 


TIA 
I Jul 


Sift 




273 1 

mm I J j 


332 


138 


3 


ns 


na 


0 4 


368 


183 


41 1 


na 


na 


4 


374 


231 


4 i 


na 




0.5 


377 


101 


550 


no 




20 


379 


na 


na 


87 


350 


25 


381 


81 


58 


na 


na 


18 


385 


27 


82 


45 


2300 


31 


389 


133 


17 


na 


na ! 


4 I 


391 


na 


na 


65 


120 


187 


400 


na 


na 


68 


370 


14 


401 


43 


600 


na 


na 


150 


452 


119 


2400 


70 


24 


17 


455 


na 


na 


76 


35 


10 


Proe 


100 


4 


na | 


na 


3 


RU486 


na 


na 


96 


0.1 


0.8 



na ■ not active (Le. efficacy of <20 and potency of > 10,000) 
nt - not tested 



5 
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Table 2: Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound, dihydrotestosterone (DHT), and reference antagonist 
compound, 2-hydroxyflutamide (Flut), on AR 

5 





AR Agonist 


| AR Antagonist 


AR 


Cmpd 


CV-1 Cells 


CV-1 Cells 


Binding 




Efficacy 




CilllWIVj 


* UlCOCj 


Kt 


No. 




(nM\ 


l%\ 




(nM) 


238® 


96 


10 


na 


na 


44 


247 


23 


2,400 


69 


r 34 


864 


255 


na 


na 


82 


25 


675 


256 


na 


na 


91 


62 


4,500 


260 


na 


na 


53 


24 


435 


265 


na 


na 


78 


56 


23 


405 


na 


na 


89 


77 


6 


414 


118 


1 


na 


1 na 


0.3 ! 


416 


88 


340 


24 


5009 


388 


417 


na 


na 


74 


21 


23 


j 418 


r na 


na 


63 


200 


1000 


419 


29 


1800 


74 


46 


60 


420 


40 


2100 


80 


32 


346 | 


437 


na 


na 


72 


13 


38 


445 


74 


7 


32 


8450 


13 


DHT 


100 


6 


na 


na 


2 S 


Flut 


na 


na 


87 


26 


2085 "1 



na = not active (Le. efficacy of <20 and potency of > 10,000) 
% profiles as an AR antagonist in vivo 

10 
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Table 3. Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound, Estrogen (Estr), and reference antagonist compound. ICI 
164,384 (ICI 164), on ER 



Cmpd 


ER Agonist 
CV-1 Cells 


ER Antagonist 
CV-1 Cells 


! No. 


Efficacy 
(%) 


Potency 
(nM) 


Efficacy 
(%) 


Potency 
(nM) 


161 


nt 


nt 


86 


505 


170 


nt 


nt 


78 


580 


191 


nt 


nt 


93 


330 


192 


na 


na 


80 


195 


194 


nt 


nt 


94 


390 


195 


90 


1900 


68 


4406 


Estr 


100 


7 


na 


na 


ICI 164 


na 


na 


99 


43 



nt = not tested 



10 



15 

(rest of page left purposely blank] 
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Table 4: Antagonist and binding activity of selected steroid receptor modulator 
compounds of present invention and the reference antagonist 
compounds, RU486 and Spironolactone (Spir), on GR and MR, 
respectively. 



Cmpd 


GR Antagonist 
CV-1 Cells 


MR Antagonist 
CV-1 Cells 


GR 
Binding 


No. 


Efficacy 

(%) 


Potency 
(nM) 


Efficacy 

<%) 


Potency 
(nM) 


K, 
(nM) 


161 


97 


600 


58 


1000 


137 


167 


96 


8SS 


61 


2000 


21 


170 


94 


1550 


84 


410 


47 


192 


81 


280 


70 


320 


214 


! 195 


96 


590 


47 


1900 


26 


RU486 


100 


1 


77 


1100 


0.4 ! 


Spir 


80 


2000 


96 


25 


.nt i 



nt * not tested 



Overall agonist and antagonist potency of selected steroid receptor 
modulator compounds of present invention and the reference 
agonist and antagonist compounds shown in Tables 1-4 on PR, 
AR, ER, GR and MR. 



Cmpd 


PR Potency 


AR Potency 


ER Potency 


GR 
Potency 


MR 
Potency 


No. 


Agon 


Antag 

(nM) 


Agon 
(nM) 


Antag 
(nM) 


Agon 
(nM) 


Antag 

(nM) 


Antag 
(nM) 


Antag 

(nM) 


124 


1600 


10 


nt 


1500 


2100 


na 


na 


na 


150 


3200 


24 


nt 


140 


nt 


na 


2700 


1900 


163 


15 


3617 


nt 


1550 


na 


2150 


1330 


1450 


170 


73 


145 


nt 


290 


nt 


580 


1550 


410 


! 191 


9 


150 


nt 


520 


nt 


330 


nt 


nt 


192 


na 


89 


nt 


79 


nt 


195 


280 


320 ! 


195 


13 


na 


nt 


470 


1900 


4406 


590 


1900 


255 


na 


3050 


na 


25 


na 


na 


na 


na 


260 


na 


230 


na 


24 


nt 


nt 


nt 


nt 


Proa 


4 


na 


1300 


na 


na 


na 


na 


nt 


RU486 


na 


0.1 


na 


12 


na 


1500 


0.7 


1100 


DOT 


na 


1800 


6 


na 


1700 


na 


na 


nt 


Flat 


na 


1900 


na 


26 


na 


na 


na 


na 


Estr 


nt 


nt 


na 


na 


7 


na 


na 


nt 



Table 5: 



15 
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Cmpd 


PR Potency 


AR Potency 


ER Potency 


GR 

Potency 


MR 
Potency 


No. 


Agon 
(nM) 


Antag 
(nM) 


Agon 
(nM) 


Antag 
(nM) 


Agon 
(nM) 


Antag 
(nM) 


Antag 
(nM) 


Antag 
(nM) 


ICI 164 


na 


na 


na 


na 


na 


160 


na 


na 


Spir 


nt 


268 


nt 


nt 


na 


na 


2000 


25 



nasnot active (i.e., efficacy of >20 and potency of > 10,000) 
nt=not tested 



10 



15 



20 



25 



As can be seen in the Tables, Compounds 163, 191, 332 and 374 are highly selective 
PR agonists, while Compounds 124. 150, 328 and 455 are highly selective PR antagonists. 
Importantly, these PR antagonist Compounds show very little or no cross reactivity on GR, 
or any of the other tested steroid receptors. In contrast, the known PR antagonist, RU486, 
shows strong cross reactivity on both GR and AR, showing essentially equivual potency as 
both a PR and GR antagonist. Thus RU486 may not be generally useful for long-term, 
chronic administration due to this undesirable GR cross reactivity. Furthermore, 
Compounds 255, 260, 417 and 437 of the present invention shown equivual or better 
activity as AR antagonists than the known antagonist compound 2 -OH- flu tarn ide. 

EXAMPLE 35Q 

The effectiveness of selected compounds of the present invention as PR agonists was 
investigated in the well recognized uterine wet weight assay, as described in GJ. Marcus, 
"Mitosis in the rat uterus during the estrous cycle, early pregnancy and early 
pseudopregnancy", 10 Biol Reprod., 447 (1974), S. Sakamoto et al., Effects of estrogen 
and progesterone on thymidine kinase activity in the immature rat uterus", 145 Am. 7. 
Obstet. Gynecol. 71 1 (1983), and CW. Emmens and R.L Dorfman, "Estrogens" (Ch. 2) and 
"Antiestrogens" (Ch. 3). in Methods in Hormone Research, ed. R.I. Dorfman, Academic 
Press, New York, New York, pplOl-130 (1969), the disclosures of which are herein 
incorporated by reference. Four to five week old, ovariectomized, Sprague-Dawely rats 
(Harian-Sprague-Dawely, Indianapolis, IN) were obtained 1 week after surgery and allowed 
to acclimate for an additional week after shipment. Compound 163, Compound 210, 
medroxyprogesterone acetate (MPA) (Sigma, St Louis, MO) a synthetic progesterone 
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agonist, and estrone (El) (Sigma, St. Louis, MO) a synthetic estrogen agonist, were fully 
dissolved in purified sesame oil (Croda, ParsippanyJ*/). Animals were randomized into 
treatment groups (4 rats/group) and administered Compound 163, Compound 210, or MPA 
(0.3, 1 .0 or 3.0 mg/rat, 0.5 mL volumes, oral, once a day for three days in the presence of 
5 estrone (10 jig/day, subcutaneous). Additional control groups of rats were administered 
estrone or vehicle (i.e. sesame oil) alone. Animals were sacrificed on the fourth day of the 
experiment Upon necropsy, uterine wet weights were obtained, and are reported in Table 6 
below. 

10 Table 6: Mean uterine wet weights in presence of estrone (10 jig), MPA, a 
recognized PR agonist, and Compounds 1 63 and 210 of the present 
invention. 



Group 


El 


MPA 


Cmpd 163 


Cmpd 210 


Mean Uterine 


M 


(mg) 


(me) 


< m g> 


Wet Weight (me) 


Control 


none 


none 


none 


none 


i 45 i 


1 


10 


none 


none 


none 


205 


2 


10 


0.3 


none 


none 


140 


3 


10 


1.0 


none 


none 


130 


4 


10 


3.0 


none 


none 


130 | 


5 


10 


none 


3.0 


none 


125 1 


1 6 


10 


none 


none 


0.3 


110 


7 


10 


none 


none 


1.0 


100 


8 


10 


none 


none 


3.0 


100 



15 As can be seen in Table 6, estrone alone increased uterine wet weight 4-fold over 

control treated animals. MPA co-administered with estrone significantly decreased the 
uterine wet weight at doses of 0.3 mg, 1.0 mg, and 3.0 mg/rat. Compound 163 at a dosage 
of 3 mg/rat, decreased by approximately half, the mean uterine wet weight, as did 
Compound 210 at doses of 0.3 mg, 1.0 mg, and 3.0 mg/rat. 

20 

EXAMPLE 360 

The activity of Compound 150 of the present invention as a PR antagonist was 
25 measured via an implantation assay, a recognized test of antiprogestin activity, as described 
in F.H.Bronson, et ah, "Reproduction", In Biology of the Laboratory Mouse, 2nd ed., pp 
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187-204, McGraw Hill, New York, NY (1966), the disclosure of which is herein 
incorporated by reference. Virgin female mice (ICR strain) were caged with fertile males of 
the same strain overnight and examined the next morning for vaginal plugs (Day 1 of 
pregnancy). Mating was assumed to have taken place at 02.00 h, time 0. 

5 The animals were treated orally with a known amount of the antiprogestin, 

mifepristone (RU486) or Compound 150 daily between days 2 and 4 of pregnancy. 
Compound 150 was dissolved in sesame oil (50 mg/mL) and kept at room temperature 
before use. RU486 was first dissolved in 100% ethanpl and diluted to a concentration of 10 
mg/mL with sesame oil. Control animals received an equivuivalent volume of the control 

0 vehicle, sesame oil, alone. 

The animals were sacrificed, and autopsies were carried out at Day 8 of pregnancy, 
and numbers of implantation sites counted and recorded, and are shown in Table 7 below. 
Each group consisted of between 5 and 7 animals. 

) Table 7: Percent pregnancy rate in mice in the presence of RU486 (mifepristone) 
a recognized PR antagonist, and Compound 1 50 of the present invention. 



Group 


RU486 


Cmpd 150 


Percent 


(me/day) 


(me/day) 


Pregnancy Rate . 


Control 


none 


none 


100 


1 


1.0 


none 


0 


2 


none 


2.5 


50 1 


3 


none 


5.0 


0 



As can be seen from Table 7, the control group of mice exhibited a pregnancy rate of 
one hundred. Administration of 1 .0 mg/day of RU486 resulted in a pregnancy rate of zero, 
while administration of Compound 150 at 2.5 mg/day and 5.0 mg/day resulted in pregnancy 
rates of 50 and 0, respectively. In addition, the above noted effect on pregnancy rate of 
Compound 150 was reversed to the control level by the simultaneous injection of the known 
PR agonist Compound R5020 (promegestone; (17p>17-methyl-I7-(l-oxopropyl) estra-4,9- 
dien-3-one; New England Nuclear, Boston. MA) at a dose of 1 .0 mg per day. 
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EXAMPLE ?61 

The activity of selected compounds of the present invention as AR antagonists was 
investigated in an immature castrated male rat model, a recognized test of the antiandrogen 
activity of a given compound, as described in L.G. Hershberger et al., 83 Proc. Soc. Exptl 
5 Biol. Med., 175 (1953); P.C. Walsh and R.F. Gittes, "Inhibition of extratesticular stimuli to 
prostatic growth in the castrated rat by an ti androgens", 86 Endocrinology, 624 (1970); and 
BJ. Furr et al., "ICI 176334: A novel non-steroidal, peripherally selective antiandrogen* 9 , 
113 7. Endocrinol., R7-9 (1987), the disclosures of which are herein incorporated by 
reference. 

10 The basis of this assay is the fact that the male sexual accessory organs, such as the 

prostate and seminal vesicles, play an important role in reproductive function. These glands 
are stimulated to grow and are maintained in size and secretory function by the continued 
presence of serum testosterone (T), which is the major serum androgen (>95%) produced by 
the Ley dig cells in the testis under the control of the pituitary luteinizing hormone (LH) and 

15 follicle stimulating hormone (FSH). Testosterone is converted to the more active form, 
dihydrotestosterone (DHT), within the prostate by 5cc-reductase. Adrenal androgens also 
contribute about 20% of total DHT in the rat prostate, and about 40% of that in 65-year-old 
men. F. Labrie et al.. 16 Clin. Invest. Med., 475-492 (1993). However, this is not a major 
pathway, since in both animals and humans, castration leads to almost complete involution 

20 of the prostate and seminal vesicles without concomitant adrenalectomy. Therefore, under 
normal conditions, the adrenals do not support significant growth of prostatic tissue. M.C. 
Luke and D.S. Coffey, "The Physiology of Reproduction" ed. by E. Knobil and J.D. Neill, J, 
1435-1487 (1994). Since the male sex organs are the tissues most responsive to modulation 
of androgen activity, this model is used to determine the androgen-dependent growth of the 

25 sex accessory organs in immature castrated rats. 

Male immature rats (60-70 g, 23-25-day-old, Sprague-Dawley, Harlan) were 
castrated under metofane anesthesia. Five days after surgery, animals groups were dosed for 
3 days as follows: 

(1) control vehicle 

30 (2) Testosterone Propionate (TP)(0. 1 mg/rat/day , sub cutaneous) 

(3) TP plus flutamide, a rec gnized antiandrogen, as a reference 
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compound, and/or a compound of the present invention 
(different doses, oral administration, daily) to demonstrate 
antagonist activity, or 
(4) a compound of the present invention alone (different doses, 
oral administration daily) to demonstrate agonist activity 

At the end of the 3-day treatment, the animals were sacrificed, and the ventral 
prostates (VP) and seminal vesicles (S V) were collected and weighed. To compare data 
from different experiments, the sexual organ weights were first standardized as mg per 100 
g of body weight, and the increase in organ weight induced by TP was considered as the 
maximum increase (100%). Super-anova (one factor) was used for statistical analysis. 

The gain and loss of sexual organ weights reflect the changes of cell number (DNA 
content) and cell mass (protein content), depending upon the serum androgen concentration. 
3fi£ Y. Okudaet al., 145 J Urol % 188-191 (1991), the disclosure of which is herein 
incorporated by reference.. Therefore, measurement of organ wet weights is sufficient to 
indicate the bioactivity of androgens and androgen antagonists. In immature castrated rats, 
replacement of exogenous androgens increased the weights of the ventral prostate (VP) and 
the seminal vesicles (SV) in a dose-dependent manner as shown in Table 8. 



Table 8: TP-Induced Ventral Prostate and Seminal Vesicle Growth in castrated 
immature rats, with oral dosing once daily, for 3 days. 



Treatment 
(me TP) 


VP 
(wet wt) 


%VP 
growth 


SV 


%SV 
growth 


0 


10.5±1.0 


100 


7.5±0.6 


100 


0.01 


15.4±0.6 


146.5 


12.3±0.8 


165.1 


0.03 


23.5±1.3 


224.1 


27.5±0.8 


369.5 


0.1 


35.3±2.1 


337.0 


42.0±2.0 


563.8 


0.3 


43.6±1.1 i 


415.9 


45.9±1.9 


616.1 


1 


44.8±3.7 


427.4 


51.0±5.4 


684.6 



The maximum increase in organ wet weights was 4 to 5-fold when dosing 3 
mg/rat/day of testosterone (T) r 1 mg/rat/day of testosterone propionate (TP) for 3 days. 
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The EC50 of T and TP were about 1 mg and 0.03 mg, respectively. The increase in the 
weights of VP and SV also correlated with the increase in the serum T and DHT 
concentrations. Although administration of T showed 5-times higher serum concentrations 
of T and DHT at 2 hours after subcutaneous injection than that of TP, thereafter, these high 
levels declined very rapidly. In contrast, the serum concentrations of T and DHT in TP- 
treated animals were fairly consistent during the 24 hours, and therefore, TP showed about 
10-30-fold higher potency than free T. 

In this immature castrated rat model, a known AR antagonist (flutamide) was also 
administered simultaneously with 0.1 mg of TP (EDgo), inhibiting the testosterone- 
mediated increases in the weights of VP and SV in a dose-dependent manner as shown in 
Table 9. The antagonist effects were similar when dosing orally or subcutaneously. 
Compounds 255 and 261 also exhibited AR antagonist activity by suppressing the 
testosterone-mediated increases in the weights of the VP and SV. as summarized in Table 9. 



Table 9: Inhibition of TP-InducedVentral Prostate and Seminal Vesicle Growth 
in castrated immature rats at oral dosing, once daily, for 3 days of 
flutamide (flut), Compound 255 or Compound 261 . 



Treatment 


VP 
(wet wt) 


VPwt 
(% of TP 
(0.1) control) 


SV 
(wet wt) 


SV wt 
(% of TP 
(0.1) control) 


Control 


9.8±1.2 


36.2 


9.9±0.9 


21.7 


TP (0.1) 


25.5±1.2 


100 


33.6±4.0 


100 


TP+ Hut (1.0) 


12.4±1.1 


49.9 


8.5±0.6 


30.3 


TP+ flut (3.0) 


9.5 ±0.4 


37.4 




29.3 


TP+ 255 (03) 


22.1 ±0.7 


86.4 


29.8±2.5 


88.7 


TP+ 255 (1.0) 


20.0±4.5 i 


78.2 


24.8±9.0 


73.9 


TP+ 255 (3.0) 


17.3±1.2 


67.7 | 


20.4±1.2 


60.6 


TP+ 261 (1.0) 


21.0*1.7 


84.4 


23.8±1.8 


85.0 


TP+ 261 (3.0) 


16.7±1.0 


67.1 


20.8±1.3 


74.2 



Pharmacological and Qther Annliraffr nj y 

As will be discernible to those skilled in the art, the non-steroid modulator 
compounds f the present invention can be readily utilized in pharmac 1 gical applications 



WO 96/19458 



PCT/US95/16096 



333 

where PR, AR, ER, GR and/or MR antagonist or agonist activity is desired, and where it is 
desired to minimize cross reactivities with other steroid receptor related IRs. Jn vivo 
applications of the invention include administration of the disclosed compounds to 
mammalian subjects, and in particular to humans. 
5 The following Example provides illustrative pharmaceutical composition 

formulations: 

EXAMPLE 362 
Hard gelatin capsules are prepared using the following ingredients: 

0 Quantity 

(mg/capsulel 



COMPOUND 191 140 

Starch, dried 100 
1 5 Magnesium stearate iq 

Total 250 mg 



The above ingredients are mixed and filled into hard gelatin capsules in 250 mg 
quantities. 

A tablet is prepared using the ingredients below: 

Quantity 
(me/tablet) 



COMPOUND 191 140 

Cellulose, microcrystalline 200 
25 Silicon dioxide, fumed 10 

Stearic acid j0 

Total 360 mg 



The components are blended and compressed to form tablets each weighing 665 mg. 
Tablets, each containing 60 mg of active ingredient, are made as follows: 
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Quantity 

(mgftablett 

COMPOUND 191 60 
5 Starch 45 

Cellulose, microcrystalline 35 
Polyvinylpyrrolidone (PVP) 

(as 10% solution in water) 4 
Sodium carboxymethyl starch (SCMS) 4.5 
10 Magnesium stearate 0 5 

Ta lc _LQ 

Total 150 mg 

The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. 
1 5 sieve and mixed thoroughly. The solution of PVP is mixed with the resultant powders 
which are then passed through a No. 14 mesh U.S. sieve. The granules so produced are 
dried at 50° C and passed through a No. 18 mesh U.S. sieve. The SCMS, magnesium 
stearate, and talc, previously passed through a No. 60 mesh U.S. sieve, and then added to the 
granules which, after mixing, are compressed on a tablet machine to yield tablets each 
20 weighing ISO mg. 

Suppositories, each containing 225 mg of active ingredient, may be made as follows: 

COMPOUND 191 225 mg 

Saturated fatty acid glycerides 2.000 mg 

Total 2,225 mg 

25 The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in 

the saturated fatty acid glycerides previously melted using the minimum heat necessary. 
The mixture is then poured into a suppository mold of normal 2g capacity and allowed to 
cool. 

An intravenous formulation may be prepared as follows: 

30 COMPOUND 191 100 mg 

Isotonic saline 1 ,000 mL 

Glycerol lOOmL 

The compound is dissolved in the glycerol and then the solution is slowly diluted 
35 with isotonic saline. The solution of the above ingredients is then administered 
intravenously at a rate of 1 mL per minute to a patient. 
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While in accordance with the patent statutes, description of the preferred 
embodiments and processing conditions have been provided, the scope of the invention is 
not to be limited thereto or thereby. Various modifications and alterations of the present 
invention will be apparent to those skilled in the art without departing from the scope and 
5 spirit of the present invention. 

Consequently, for an understanding of the scope of the present invention, reference 
is made to the following claims. 
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What is claimed is: 

1 A compound having the formulae: 
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R 4 R 3 




OR 




OR 




OR 




a) 



01) 



(in) 



(IV) 
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5 



10 



15 




(XIV) 



(XV) 



(XVI) 



(XVII) 



(xvm) 
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wherein: 

R 1 is a heteroaryl optionally substituted with a Ci - C4 alkyl, F, CI, Br, NO2, CO2H, 
C0 2 R 2 , CHO, CN f CF3, CH2OH or COCH3, where R 2 is hydrogen, a Ci - C4 alkyl or 
perfluoroalkyl, **yl heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 
and where said R 1 heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 

R 3 is hydrogen, a Ci - C4 alkyl or perfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 

optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

4 6 o 

R through R each independently are hydrogen, F, CI, Br, I, NO2, CO2H, CO2R , 

COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , SO2R 2 , 

SO3H, SCNR^V 2 . SCOXNR^V 2 , NrV, aryl, heteroaryl or optionally substituted 

allyl, arylmethyl, alkynyl or alkenyl, where R has the definition given above, R is hydrogen, 

a Ci - C4 alkyl or perfluoroalkyl, aryl, heteroaryl, optionally substituted allyl or arylmethyl, 

OR 8 or NHR 8 , where R 8 is hydrogen, a C] - C 6 alkyl or perfluoroalkyl, aryl, heteroaryl, 

optionally substituted allyl or arylmethyl, SO2R 2 or S(0)R 2 ; 
9 10 

R and R each independently are hydrogen, a C] - C6 alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 9 and R 10 taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 2 , or NR^ 7 where R 2 and R 7 have the definitions given above; 

R 1 1 through R 15 each independently are hydrogen, F, Ci, Br, I, NO2, CO2H, CO2R 2 , 
COR 2 , CN, CF 3 , CH 2 OH, a Cj-C 4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , S0 2 R 2 , 
SO3H, S(NR V)R 2 , SCOXNR^V 2 , NRV, aryl, heteroaryl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R 2 , R 7 and R 8 have the definitions given above; 
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9 



W is O, NH, NR 7 , CH 2 , CHOH, C=0, OC=0, 0=CO, NR 7 C=0, NHC=0, 
0=CNR 7 0=CNH, SCO, 0=CS, or CHOCOR 7 , where R 7 has the definition given above, 

except that when W is NH, CH2 or O in the compounds of formula m, then R 1 1 through 

14 4 3 9 10 

R and R cannot all be hydrogen when R , R and R are all CH3, nor can they be a 

5 single F, CI or Br substituent with the remaining substituents all being hydrogen when R 3 , R 

and R 10 are all CH3, and further except that when W is O or NH in the compounds of 

formula IV, then R 5 through R 6 and R 1 1 through R 14 cannot all be hydrogen when R 3 , R 9 

and R 10 are all CH 3 ; 

7 7 

X is CH2, O, S or NR , where R has the definition given above; 

17 17 2 7 

10 R is hydrogen, OH, OR , SR , NRTt , optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aryl, heteroaryl or Ci - C10 alkyl, where R 17 is a C\ - C10 alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R and R have the definitions given above; 
18 19 

R and R each independently are hydrogen, a C] - C6 alkyl or perfluoroalkyl, aryl, 
1 5 heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 18 and R 19 

taken together can form a three- to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

R is a Ci - Cs alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 

20 R is hydrogen, a C\ - C4 alkyl or optionally substituted allyl, arylmethyl, aryl or 

heteroaryl; 

R 22 is hydrogen, a Ci - C 4 alkyl, F, Ci, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 
have the definitions given above; 
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R is hydrogen, CI, Br, OR , - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl, aiylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R 2 , R 7 and 
g 

R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci - C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF 3 , 
5 CF 2 OR 25 , CH 2 OR 25 , or OR 25 , where R 25 is a C x - C 4 alkyl, except that R 24 cannot be 
CH 3 when Z is O, R 22 , R 23 . R 26 and R 29 are all hydrogen and R 3 , R 27 and R 28 aU are CH 3 ; 

R 26 is hydrogen, a Ci - C 4 alkyl, F, CI, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a C\ - C4 alkyl or perfiuoroalkyl, 
1 0 heteroaryl, optionally substituted allyl, aiylmethyl, alkynyl or alkenyl, or an aryl optionally 
substituted with hydrogen, F, Ci, Br, OR 2 or NrV, or R 27 and R 28 taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

or NrV, where R 2 and R 7 have the definitions given above; 
29 . 

R is hydrogen, a Ci - C$ alkyl or an optionally substituted allyl, arylmethyl, aryl or 
15 heteroaryl; 

R 30 and R 31 each independently are hydrogen, a Ci - C& alkyl or an optionally 

substituted allyl, arylmethyl, aryl or heteroaryl, or R 30 and R 31 taken together can form a 

three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR 2 or NR 2 R 7 
2 7 

where R and R have the definitions given above; 
32 33 

20 R and R each independently are hydrogen, a Ci - C4 alkyl or an aryl optionally 

substituted with hydrogen, F, CI, Br, OR 2 or NrV, or R 32 and R 33 taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 
or NR^ 7 , where R 2 and R 7 have the definitions given above; 
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nisOor 1; 
YisOor S; 

2 2 2 

Z is O, S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds, except that when there 
is a C3 - C4 double bond in the nitrogen bearing ring of compounds of formula II, then R 1 1 
through R 15 cannot all be hydrogen and R 3 , R 9 and R 10 cannot all be methyl, and further 
except when R 23 is an aiyl, R 22 , R 24 and R 29 are all hydrogen, R 3 is CH 3 and Z is NR 2 , 
then R 2 cannot be a Ci • C4 alkyl. 

2. A compound according to claim 1, wherein the compounds of formulae I 
through XVm comprise steroid receptor modulator compounds. 

3. A compound according to claim 2, wherein the compounds of formulae I, II, 
III, IV, X and XI comprise PR antagonists 

4. A compound according to claim 2, wherein the compounds of formulae V and 
VI comprise PR modulators. 

5 A compound according to claim 2, wherein the compounds of formulae VII, 
Vm, XD, XIII, XIV, XV and XVI comprise PR agonists. 

6. A compound according to claim 2, wherein the compounds of formulae DC, 
XVII and XVm comprise AR modulators. 

7. A compound according to claim 6, wherein the compounds of formulae IX 
and XVII comprise AR antagonists. 
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8. A PR antagonist compound according to claim 3 selected from the group 
consisting of 1 , 2, 3,4-Tetrahydro-2 t 2,4-trimethyl^phenylquinoline (Compound 100); 1,2- 
Dihydro^^^trimethyl-^l^^-thiadiazol-S-yl^uinoline (Compound 101); 1,2-Dihydro- 
5 2,2,4-trimethyl-6-(l,3-oxazol-5-y0quinoline (Compound 102); 6-(4,S-Dichloroimidazol*l- 
yl)-l,2-dihydro-2,2,4-trimethylquinoline (Compound 103); 6-(4-Bromo- 1 -methylpyrazol-3- 
yI)-l,2-dihydro-2,2,4-trimethylquinoline (Compound 104); l,2-Dihydro-2,2,4-trimethyl-6-(3- 
pyridyl)quinoline (Compound 105); 6-(4-Fluorophenyl)-l,2,-dihydro-2,2,4- 
trimethylquinoline (Compound 106); l^-Dihydro-^S-trifluoromethylphenyl^^^- 

10 trimethylquinoline (Compound 107); 1, 2-Dihydro-2,2,4-trimethyl-6-(4- 

nitrophenyl)quinoline (Compound 108); 6-<2,3-Dichlorophenyl)-l,2-dihydro-2,2 1 4- 
trimethylquinoline (Compound 109); l,2-Dihydro-6-(2-hydroxycarbonyl-4-nhrophenyl)- 
2,2,4-trimethylquinoline (Compound 1 10); 6-(3,4-DichlorophenyI>l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 111); 4.Ethyl-l,2^ydro-2,2-dimethyl^-phenylquinoline 

1 5 (Compound 1 12); l,2-Dihydro-2,2-dimethyl-6-phenyl^propylquinoline (Compound 113); 
6^2^hlorophenyl>l,2^ydro-2,2Atrimethylquinoline (Compound 114); 1,2-Dihydro- 
2,2,4-trimethylindeno[l f 2-g]quinoline (Compound 115); l,2-Dihydro-2 t 2,4- 
trimethylindeno[2J-/]quinoiine (Compound 116); 8-Bromo-l,2-dihydro-2,2,4- 
trimethylindeno[l % 2-£]quinoline (Compound 117); l,2-Dihydrb-2,2,4- 

20 trimethylbenzo[b]furano[3,2^]q\iinoline (Compound 118); l,2-Dihydro-2,2,4- 

trimethylbenzo[b]furano[2,3-/|qiunoline (Compound 119); 6-Fluoro-l,2-dihydro-2,2,4- 
ttimethylindeno[2,l-/]quinoline (Compound 120); 9-Fluoro-l,2-dihydro-2,2,4- 
trimethylindeno[l,2-y]quinoline (Compound 121); l,2-Dihydro-9-hydroxylmethyl-2,2,4- 
trimethylindeno[l,2-£]quinolire (Compound 122); 8-Chloro-l,2-dihydro-2,2,4- 

25 trimethylind«io[l,2-^]quinoline (Compound 123); 8-Fhioro-l t 2-dihydro-2,2,4- 
trimethylindeno[ 1 ,2-£)quinoline (Compound 124); 8-Acetyl- 1 ,2-dihydro-2,2,4- 
trimethylindeno[l,2-^]quinoline (Compound 125); 6-Fluoro-l,2-dihydro-2,2,4- 
trimethylindeno[l,2^]quinoline (Compound 126); 7-Bromo-l f 2-dihydro-2,2,4- 
trimethylindeno[2,l : /]quinoline (Compound 127); l,2-Dihydro-2,2,4-trimethyl-7- 

30 nitroindeno[2, 1 -/Jquinoline (Compound 1 28); 1 ,2-Dihydro-2,2,4-trimethyl-8- 
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iLHroindeno[l,2-£]quinoline (Compound 129); 6,9-Difluoro-l,2-dihydro-2,2,4- 
trimethylindeno[l,2-^]quinoline (Compound 130); 7-nuoro-l,2-dihydro-2,2,4-trimethyl-l 1- 
(thiomethyl)indeno[2,l-/)quinoline (Compound 131); 5,8-Difluoro-l,2-dihydro-10-hydroxy- 
2,2,4-trimethylindeno[l,2-^]quinoline (Compound 132); 7,9-Difluoro- 1 ,2-dihydro- 1 0- 
hydroxy-2,2,4-trimethyundcno[l,2-^)qiiinoune (Compound 133); 7,10-Difluoro-l,2-dihydro- 
2,2,4-trimethyl-5-oxoindeno[3,2-/)quinoline (Compound 134); 7,9-Difluoro-l,2-dihydro- 
2,2,4-trimethyl-10-oxoindeno[l,2-^]quinoline (Compound 135); 8-Fluoro-l,2-dihydro-10- 
hy droxy-2,2,4-trimethylindeno[ 1 ,2-#]quinoline (Compound 136); 8-Fluoro-l,2-dihydro- 
2,2 Atrimethyl-10K>xomdeno[l,2-^]quinoline (Compound 137); 7-Fhioro-l,2-dihydro-2,2,4- 
trimethyl-8-nhroindeno[l,2-^Jquinoline (Compound 138); 5-Chloro-1.2-dihydro-10- 
hydroxy-2,2>trimemylmdeno[l,2-^]quinoline (Compound 139); 6-Fluoro-l,2-dihydro- 
2,2,4-trimethyl-l 0-oxoindenof 1 ,2-^]quinoline (Compound 140); 6-Fluoro-l,2-dihydro-10- 
hydroxy-2,2,4-trimethylindeno[l,2-^]quinoline (Compound 141); 5,8-Difluoro-l,2-dihyd«"<>- 
2,2,4-trimethyl-10^trifluoroacetoxy)indeno[l,2-^]quinoUne (Compound 142); 6-(3,5- 
Difluoropheiiyl>l^,3,4-tetrahydTO-2,2,4-trimethyl^ 143); 1,2-Dihydro- 

2,2,4-trimethylmdolo[3,2-g]quinoline (Compound 144); 5-Ethyl-l,2-dihydro-2,2,4- 
trmiemylmdolo[2,3-y]quinoline (Compound 145); 6-(3-Chlorophenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 146); 6-(3,5-Difluorophenyi)-l,2-dihydro-2,2,4- 
trlmethylquinoline (Compound 147); 6-(3-Fluorophenyl)-l,2-dihydro-2,2,4- 
Uimethylquinoline (Compound 148); l>Dihydro-2,2>trimethyl-6-(4-pyridyl)quinoline 
(Compound 149); 6^3<:yanophenyl>l,2-dihydro-2,2Atrimethylqumoline (Compound 
150); 6^3,5-DicWorophenyl)- l,2Mlihydro-2 ) 2,4-trimethylquinoline (Compound 151); 6-(2,3- 
Difluorophenyl)-l,2wlihydro-2,2,4-trimethylqtunolm 152); l,2-Dihydro-2,2,4- 

trimethyl-6-(pentafluorophenyI)quinoline (Compound 153); l,2-Dihydro-2,2,4-trimethyl-6- 
[4^trifluoroacetyl)phenyl]quinoline (Compound 154); l,2-Dihydro-2,2,4-trimethyl-6-(U- 
pyrimid-5-yl)qumoline (Compound 155); 6-(3-Cyanophenyl)-l,2,3,4-tetrahydro-2,2,4- 
tnmethylquinoline (Compound 156); 5,8-Di£h»oro-l,2^ihydro-2,2,4-trimethylindeno[l,2- 
Slquinoline (Compound 157); 7,10-Dmuoro-l,2-d%dro-2,2,4-timiethylindenot2,l- 
/jquinotine (Compound 158); 8-Cyano-l,2Kiihydro-2,2,4-trimethylmdeno[3,2^]quinoline 
(Compound 270); 6^3^yano-5-fiuorophenyl)-l,2^ihydro-2,2,4-trimethylquinoline 
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(Compound 271); 6-(3^ano^fluorophenyl)-l,2-dihydrc^2 f 2 t 4-trimethylqiiinoline 
(Compound 272); 6-(3-Cyano^fluorophenyl)-l,2-dihydro-2,2 1 4-trimethylquinoline 
(Compound 273); 6-[5-fluoro-3^trifluoromethyl)phenyI]-l,2Hiihydro-2,2,4- 
trimethylquinoline (Compound 274); 6-(3-chloro-2-mcthylpheny!)-l,2-dihydro-2,2,4- 
tnmethylquinoline (Compound 275); l,2-Dihydro-2,2,4-trimethyl-6-(3-nitrophenyl)quinoline 
(Compound 276); 6^3-Acetyiphenyl)-l,2^ydro-2 > 2Atrimethylquinoline (Compound 
277); 6-(3-cyano-2-methyIphenyl> 1 ,2-dihydro-2,2,4-trimethylquinoline (Compound 278); 
l,2-I>ihydro-2,2,4-trimethyl^(3-methylphenyl)quinoline (Compound 279); 6-(5-Fluoro-3- 
rjitrophenyl)-l,2-dihydro-2,2,4-tiimethylquinoline (Compound 280); l,2-Dihydro-6-(3- 
niethoxyphenyl).2,2,4-trimethylquinoline (Compound 281); 6-(5-Cyano-3-pyridyl)-l,2- 
dihydro-2,2,4-trimethylquinoline (Compound 282); 1 ,2-EHhydro-2,2,4-trimethyl-6-(2-methyl- 
3 -nitrophenyl)quinoline (Compound 283); 6-(2- Amino-3 , 5-difluorophenyI)- 1 ,2-dihydro- 
2 ,2,4-trimethylquinoline (Compound 284); 6-(3-Bromo-2-chloro-5-fluorophenyl>l,2- 
diliydro-2,2,4-trimethylquinoline (Compound 285); 6-(3-Cyano-5-fluorophcnyI)-l % 2-dihydro- 
2,2,4-trimethyl-3-quinolone (Compound 286); 6-(3-Fluoro-2-methylphenyl)-l,2-dihydro- 
2,2,4-trimethylquinoline (Compound 287); l,2-Dihydro-2,2,4-trimethyl-6-(3- 
methylthiophenyl)quinoline (Compound 288); 6-(5-Chloro-2-thienyl)-l,2-dihydro-2,2 t 4- 
t.imethylquinoline (Compound 289); l,2-Dihydro-2,2,4-trimethyl^-<3.methyl.2- 
tnienyl)quinoline (Compound 290); 8.Fluoro-l,2-dihydro-2,2,4-trimethyl-6-(3. 
t itrophenyl)quinoline (Compound 291 ); 1 ,2-Dihydro-6-(3-nitrophenyI>-2,2 t 4,8- 
teiramethylquinolinc (Compound 292); 6-(5-Bromo-3-pyridylH,2-dihydro-2,2,4- 
timethylquinoline (Compound 293); 6^3-Bromo-2-pyridyI)-l,2-dihydro-2,2 l 4. 
t/imethylquinolinc (Compound 294); 6-(3-Bromo-2-thienyl)-l,2-dihydro-2,2,4- 
tnmethylquinoline (Compound 295); l,2-Dihydro-6-(2 > 3,5,6-tetrafluoro-4.pyridyl).2,2,4- 
trimethylquinoline (Compound 296); 5 l 8-Difluoro-l,2^ydm^-(3-nitrophenyl)-2,2,4- 
trimethylquinoline (Compound 297); 2,4-Diethyl-8-fluoro- 1 , 2-dihydro-2«methyl-6-(3 - 
rurophenyI)quinoline (Compound 298); 6^3-Bromophenyl)-l f 2-dihydro-2,2,4- 
x-imethylquinoline (Compound 299); l,2-Dihydro-2 f 2,4-trimethyl-6-(5-nitro-2- 
thienyl)quinoline (Compound 300); l,2-Dihydro-6-(2,4 f 5-trifluorophenyI)-2,2 t 4- 
uimethylquinoline (Compound 301); 6-(3-Bromo-5-flu rophenyl)-l t 2-dihydro-2,2,4- 
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trimethylquinoline (Compound 302); 6-(5-Carboxaldehyde-3-thienyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 303); l,2-Dihydro-2,2,4,7-tetramethyl-6-(3- 
nitropheny])quinoiine (Compound 304); 6-(5-Fluoro-2-methoxy-3-nitrophenyl)-l,2-dihydro- 
2,2,4-trimethylquinoline (Compound 305); 6-(3-Chloro-2-methoxyphenyl>- 1 ,2-dihydro- 
5 2,2,4-trimethylquinoline (Compound 306); l,2-Dihydro-2,2,4-trimethyl-6-(2,3,4- 

trifluorophenyl)quinoline (Compound 307); 6-(3-Bromo-2-methylphcnyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 308); 7-Chloro-l,2-dihydro-2,2,4-trimethyl-6-(3. 
nitrophenyl)quinoline (Compound 309); 5-Chloro-l,2-dihydro-2,2,4-trimethyl.6-(3- 
nitrophenyl)quinoline (Compound 310); 8-Chloro-l,2-dihydro-2,2,4-trimethyl-6-<3- 

1 0 nitrophenyl)quinoline (Compound 311); 8-Ethyl- 1 ,2-dihydro-2, 2,4-trimethy l-6-(3- 
nitrophenyl)quinoline (Compound 312); 9-Chloro-l,2-dihydro-2,2-dimethyl-5- 
coumarino[3,4->]quinoline (Compound 313); l,2-Dihydro-9-methoxy-2,2,4-trimethyl-5- 
coumarino[3,4-/lquinoKne (Compound 314); 9-Fluoro-l,2-dihydro-2,2,4,H-tetramethyI-5- 
c»umarino[3,4-y]quinoline (Compound 315); l,2-Dihydro-2,2,4,9-tetramethyl-5- 

15 coumarino[3,4^quinoline (Compound 316); 7-Chloro-l,2-dihydro-2,2,4-trimethyl-5- 

coumarino[3,4./]qu!noline (Compound 317); (/?/5)-9-Chloro-l,2-dihydro-5-methoxy-2,2,4- 
trimethyl-5//-chromeno[3,4-/]quinoline (Compound 319); (/?/5)-9-Fluoro-l,2-dihydro-2 t 2,4- 
trimethyl-5^-chromeno[3,4-/)quinoline (Compound 328); 6-(5-Cyano-2-thienyl)-l ,2- 
dihydro-2 f 2,4-trimethjdquinoline (Compound 451); 6-(5-Cyano-3-thienyl)-l,2-dihydro-2,2,4. 

20 trimethylquinoline (Compound 452); 6-(3-Formjdphenyl)-l t 2-dihydro-2,2,4- 
trimethylquinoline (Compound 453); l,2-Dihydro-2,2,4-trimethyl-6-[3- 
(methylsulfonyl)phenyl]quinoline (Compound 454); (/V5)-6-(3-Cyano-5-fluorophenyl)- 
l,2 t 3,4-Teti^dro-2,2,4-trimethylquinoline (Compound 455); and (/t<S)-9-Chloro-l,2- 
dihydro-2,2,4-trimethyl-5-phenyl-57/-chromeno[3A/|quinoline (Compound 456). 

25 

9. A PR modulator compound according to claim 4 selected from the group 
consisting of (#S)-5-ButyM,2^ihyd^ 
(Compound 160); (/ttSH,2-Dihydro-2,2Atr^ 
(Compound 161); (/tf£H,2,3,4-Tetrahydro-2,2 
30 chromeno[3,4-/]qumoline (Compound 162); (/Jtf)-5-(4-CMorophenyl)-l ,2-dihydro-2,2,4- 
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trimethyl-5^-chromeno[3,4-/]quinoline (Compound 163); (^/5)-5-(4-ChIorophenyl)-l,2,3,4- 
tetrahydro-2,2-dimethyl^methylidene-5//^hromeno[3,4-/Jquinoline (Compound 164); 
(/2/S)-5-(4-Fluorophenyl)- 1 < 2-dmydro-2,2,4-trunemyl-5//^hromeno[3,4-y]quinoline 
(Compound 1 65); (/VS)-5-(4-Acetylphenyl)-l ,2^uhydro-2,2,4-trimethyl-J^hromeno[3,4- 
yiquinoline (Compound 166); (/2/5)-l,2-Dihydro-2,2,4-trimethyl-5-(4-methylphenyl)-J//- 
chromeno[3,4-/Jquinoline (Compound 167); («/5)-l,2-Dihydro-5-(4-methoxyphenyl)-2,2,4- 
trimethyl-5/^-chromeno[3,4^]quinoHne (Compound 168); (/?AS)-l,2-Dihydro-2,2,4- 
trimethyl-5-[4Ktrifluoromethyl)phcnyI]-5^hromeno[3A/|quinoline (Compound 169); 
(R/S)- 1 ,2-Dihydro-2,2 Atrimethy]-5-(thiophen-3-yl)-5/^-chromeno[3,4-yiquinoline 
(Compound 1 70); (-)- 1 ,2-Dihydro-2,2,4-trimethyl-5-(4-methylphenyl)-5^-chromeno[3 ,4- 
yjquinoUne (Compound 171); (-)-5-(4-Chlorophenyl)-l,2-dihydro-2,2,4-trimethyl-5^- 
chromeno[3,4-/]quinoline (Compound 172); (/V5)-l,2-Dihydro-2,2,4-trimethyl-5-(3- 
methylphenyl>5/r-chromeno[3,4-/lquinoIine (Compound 173); (+)-(4/,5/)-5-(4- 
Chlorophenyl)- 1 ,2,3 ,4-ted^dro-2,2,4-trimethyl-5//-chromeno[3,4-/|quinoline (Compound 
1 74); (-M4/.5/)-5-(4-Chlorophenyl)- 1 ,2,3,4-tetrahydro-2,2,4-trimethyl- J//-chromeno[3.4- 
yjquinolinc (Compound 175); (/2/5-4/,5u)-5-(4-Chlorophenyl)-l,2,3,4-tetrahydro-2,2,4- 
trimethyl-5//-chromeno[3,4-/)quinoline (Compound 176); (/?/5)-5-(3-Chlorophenyl)-l,2- 
dmydro-2,2,4-trimethyl-5/^-chromeno[3,4-/)quinoline (Compound 177); (/i/5).5-(3. 
CMorophenyI)-l,2,3,4-tetrahydro-2,2-dim^ 
(Compound 178); (/TO)-5K4-Bromophenyl)-l,2-dihydr^ 

yjquinoline (Compound 179); (/^5>5K4-Bromophenyl)-l,2,3,4-tetrahydro-2,2-dimethyl-4- 
methyUdene-5//-chromeno[3,4-/|quinoline (Compound 180); (/i/5)-5-(3-Bromophenyl)-l, 2- 
dihydro-2,2,4-tnmethyl-5//-chromeno[3,4-/Iquinoline (Compound 181); (/?/5)-5-(3- 
BromophenylH^3Ateti^ydro-2,2-din»eth^ 

(Compound 182); (i2/5)-5-(3 t 4-DichlorophenyI)-l, 2-dihydro-2,2,4-trimethyl-5tf- 
chromeno[3,4-/]quinoline (Compound 183); (^AS>5K3-Bromo-2-pyridyl)-1.2-dihydro-2,2,4- 
trimethyl-5i/-chromeno[3,4-y]quinoline (Compound 184); («/5)-l,2-Dihydro-5-hydroxy- 
2,2,4-trimethyl-5i/-chroraeno[3,4-y]quinoline (Compound 185); (/2/5)-l,2-r)ihydro-2,2,4- 
trimethyl-5-methoxy-5//^hromeno[3Ay]quinoline (Compound 186); (^/5)-l,2-Dihydro- 
2,2.4-tTimethyl-5-propoxy-5^<hromeno[3,4^qiiinoune(Comp und 187); (/V5)-5-Allyl- 
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l,2^ihydro-2,2,4-trim^ (Compound 188); (/2/4S)-I,2- 

Dihydro-2,2,4-trimethyl-5-propyl-^^ 189); (R/Sy\,2- 

Dihydro-2 t 2^trimethyl-5-(2-pyridyl)-^^ (Compound 190); 

(iV5)-5-(3-Fluorophenyl)-l,2-dihydro-2 > 2»4-trimethyl.5//-chromeno[3,4^quino 
(Compound 191); (/?/S)-5-(3-Fluorophenyl)- 1 ,2 t 3,4-tetrahydro-2,2-dimethyl-4-methylidene- 
5H-chromeno[3,4-y]quinoline (Compound 192); (72/5)-l,2-Dihydro-2,2,4-trimethyl-5- 
propylthio-5^hromeno[3,4-/|quinoline (Compound 193); (/J/S)-l,2-Dihydro-5-(3- 
methoxyphenyl^^^-trimethyl-J^^ (Compound 194); (R/S) 1,2- 

Dihydro-2,2 % 4-trimethyI-5«[3^trifluo 
(Compound 195); (/fcS)-5^3-Fluoro^methylph^ 

chromeno[3,4-y]quinoline (Compound 196); (/J/^S^-Bromo-S-pyridyO-l^-dihydro^^^- 
trimcthyl-J/Z-chromenoIS^-^Jquinoline (Compound 197); (/J/5>l,2-Dihydro-2,2,4- 
trimethyl-S^S-pyridyl^J^hromenotS^-Zlquinoline (Compound 198); (tftf)-5-(4-Chloro- 
3-fluorophenyl)-l t 2^ydro-2,2,4-trimethyl-5i/H:hromeno (Compound 199); 

(/VS)-l,2-Dihydro-2,2,4,5-m^ (Compound 200); 

(R/Sy 1 ,2-Dihydro-5-hexyl-2,2,4-trimethyl.5//^hromeno[3 ,4-/]quinohne (Compound 20 1 ); 
l,2-Dihydro-2,2 > 4-trimethyl-5^-chromeno[3,4^/]quinoline (Compound 202); (R/Sy\^ 
Dihydro-5^3.methylbutyl)-2,2,4-trimethyl-5^-chromeno[3,4^ (Compound 203); 

(/i/5)-5-(4-Chlorobutyl). 1 ,2-dihydro-2,2 ,4-trimethyl-5^-chromeno[3 ,4-/|quinoHne 
(Compound 204); (^^5-BenzyM,2-dihyd^ 
(Compound 205); (JTO^5K4-BromobutylH.2^ihydro^^ 

y]quinoline (Compound 206); (/V^5-But)i-9-fluoro-l,2^ihydro-2,2 % 4.trimethyl-5//. 
chromeno[3,4-y]quinoline (Compound 210); (/l/5)-5-Butyl-8-fluoro-l,2.dihydro-2 > 2,4- 
trimethyl-Ji/-chromcno[3,4-y]quinoline (Compound 21 1); (/i/S)-5-(3-Chlorophenyi)-9- 
fluoro-l,2^ydro-2,2AtrimethyU5^ (Compound 212); (R/SyS- 

(4-CWoro-3-methylphenyl)^ 

/Jquinoline (Compound 213); (/?/5)-5-(4-Chlorophcnyl).9.fluoro-l,2.dihydro-2,2,4- 
trimethyl-5//-chromeno[3 ,4-/|quinoline (Compound 214); (itt^9-Fluoro-l f 2-dihydro-5-(4- 
methoxyphenyl)-2,2,4-trim^ (Compound 215); (R/Sy&- 

Fluoro-l,2-dibydro-5-meth xyl-2,2,4-trimethyl-5//-<hr meno[3 t 4-/|quinoline (Compound 
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2 1 6); (WS)-5-(4-CWorophenyl)-8-fluoro- 1 ,2-dihydro-2,2,4-trimethyl-57/-chromeno[3,4- 
/Jquinoline (Compound 217); and (/V5)-9-Chloro-5-(4-chlorophenyl).l,2.dihydro-2,2,4. 
trimethy]-i^hromeno[3,4-/]quinoline (Compound 218); 9-Chloro-l,2-dihydro-2.2,4- 
trimethyl-5/f-chromeno[3,4-/Iquinoline (Compound 320); (ZttS>9-Fluoro- 1 ,2-dihydro-5- 
methoxy-2,2Atrimethyl-5^-chromeno[3,4-/|quinoline (Compound 322); (/2/5>9-Fluoro- 
1.2-dmydro-2,2,4-trimethyl-5-ttoopropo^ 
(^^9-Fluoro-l,2-dmydro-2,2,4-trimethyU^^ 

(Compound 324); (/^5)-l,2-Dihydro-9-meAoxy-2,2Atrimethyl-5//-chromenot3,4- 
>lquinoline (Compound 329); (/^l,2-Dihydro-2,2,4,9.tetramethyl-5//-chromeno[3,4- 
/Jquinoline (Compound 330); (^5)-7^hloro-l,2slihydro-2,2,4.trimethyI-5^-chromeno[3,4- 
yjquinohne (Compound 331); (/J/5)-5-(4-Bromo-3-pyridyl)-l,2,3,4-tetrahydro-2,2-dimethyl- 
4-methyUdene-5^-chromeno[3,4-/Jquinoline (Compound 347); (R/S)-5-(3,5. 
DffluoropheiiyI)-l,2-dmydro-2,2,4-trHn^^^ 
(WS>5-(3-Bromo-S-fluoropheiiylH ) 23,4-t^^^ 
chromeno[3,4-/]quinoline (Compound 352); (Z)-l,2,-Dihydro-5-(2,4,6- 
trimethylbenzyUdene)-2,2,4-trra^ (Compound 364); (Z)-5- 

Beiizyudene-9-fluoro-l,2-d%dro-2,2,4Jl-t^^ 

(Compound 377); (i?/5)-5-(4.Chlorophenyl).l t 2,3,4.tetrahydro-2,2-dimethyU5^- 
chromeno[3,4-/]-4-quinolinone (Compound 378); (/i/S)-5-(4-Chlorophenyl)- 1,2,3,4- 
tetrahydro-2,2,3,3-tetiamemyU^^ (Compound 379); (^/5)- 

H4-CWorophenylH,2-diMro-2,2-dim^^^^ 

380);(+H^^/.50-5K4-Chlorophenyl)-l,2,3 t 4.tetrahydro-2,2,4-trOT 
chromeno[3,4-y]-3-quinolinone (Compound 381); (-M**-^/)-SK4-CWorophenyl)- 1,2,3,4- 
tetrahydro-2,2,4-trimemyl-5^-chromeno[3,4-yi-3-qumolmon^ (Compound 382); (R/S)-$-(4- 
CWoropheiiylH,2,3>tetrabydro-2,2-d^ 
(Compound 383); (WS)-3-(3-Fluorobenzyl>5-<3-ftooro 

Mroxy-2,2,4-trimethyl-5//-chromeno[3,4-/Jqumoline (Compound 384); (72/5>3,5-Dibutyl- 

U,3,4-teu^dro-3-hydroxy-2,2,4-trmi^ 

385); (/&S>5-ButyM,2,3>tetra^^ 

(Compound 386); (/^^/.5/)-l,2,3ATetrahyaro-2,2,4-trimethyl-5-phenyl-5^- 
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chromeno[3,4-yi-3-quinolmone (Compound 387); (/V5W/.5u)-l t 2,3,4-Tetrahydro-2,2,4- 
trimethyl-5-phenyl-5^hromeno[3,4-/J-3-quinolinone (Compound 388); {R/S~4l,6u)- 
1 ,2,3,4-T«rahydro-2,2 Atrimeth^ 

(Compound 390); (/V5^/.d/)-l,2,3ATetrahydro-2,2,4-trimethyl-6-phenyl-5H- 
isochromeno[3,4^]-3-quinolinone (Compound 391); (/?/S-i/,^«.ii/)-5-(4-Chloropheny])- 
1 ,23,4-tetrahydro-3-me*oxy-2,2,4-trme^ (Compound 
397);(/VS-3/,^i/,5/)-5<4<:hIorophenyl>l,2,3,4-tetrahydro-3-methoxy-2,2,4-trimethyl-5^^ 
chromeno[3,4-y]quinoline (Compound 398); (R/S-3I, -/i/,5/)-5-(4-Chlorophenyl)-l,2,3,4- 
tetrahydro-3-propyloxy-2,2^trimemyl-5^hromeno[3,4-y]quinoline (Compound 399); 
(/TO-3/,^tt,5tt)-5K4-CMorophenylH,2,3,4-tet^ 

chromenop,4^quino!ine (Compound 400); and (W£~//.5/)-3-Benzenzylidene-5-(4- 

chlorophenyl)-l,2,3,4-tetrahydro-2,2,4-t^ 

401). 

10. APR agonist compound according to claim 5 selected from the group 
consisting of (Z)-5-Butylidene-l ,2-dihydro-2,2,4-trimethyl-5^-chromeno[3,4-/|quinoline 
(Compound 219); (Z>5-Benzyudene-l,2^ydro-2,2,4.trimethyl-5//-chromenot3,4- 
yjquinoline (Compound 220); (Z)-5-(4-Fluorobenzylidene)-l,2-dihydro-2,2,4-trimethyl-5//. 
chromeno[3,4/|quinoline (Compound 221); (2)-5-(4-Bromobenzylidene)-l,2-dihydro-2,2,4- 
trimethyl-5//-chromeno[3,4-/|quinoline (Compound 222); (Z)-5-(3-Bromobenzylidene)-l,2- 
dmydro-2,2,4-trimethyl-5^-chromeno[3,4-/)quinoline (Compound 223); (Z>5-(3- 
CWorobeiizyudene)-l,2-dihydro-2,2,4^^ 
224);(Z)-5K3-Fluorobaizyudene>l,2-dihydr^^ 

(Compound 225); (2>5K2^hlorobenzyUdene>l,2-^dro-2,2,4-trimethyl-5//- 
chromeno[3,4-/)quinoline (Compound 226); (2)-5-(2-Bromobenzylidene)-l,2-dihydro-2,2,4- 
trimethyl-5/^^omeno[3,4-y]quinoline (Compound 227); (Z)-5K2-Fluorobenzylidene)-l,2- 
dmya>o-2,2,4-trimethyl-J//-chromeno[3 ,4-/]quinoline (Compound 228); {Zy-5-{2^ 
DifluorobenzyUdene>l,2Kiihydro-2,2Atriniethyl 
229);(Z)-5K2,5-DffluorobenzyudeneM,2-dihy^ 

/]quinoline (Compound 230); (Z)-9-nuoro-H3-fluorobenzylidene>l,2-dihydro-2,2,4- 
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trimethyl-5//-chromeno[3,4-y]quinoline (Compound 231); (Z)-9-Fluoro-5-(3- 
methoxybeiizyudene>l,2-dihyd>o-2,2At^^ 

232); (Z>-8-Ruoro-5-<3-fluorort>enzylidene)- 1 ,2-dmydro-2,2,4-trimethyl-5#-chromeno[3,4- 
y]quinolinc (Compound 233); (/J/5-4/, 5u)-5-(4-Chlorophenyl)-l,2,3,4-tetrahydro-2.2 1 4- 
trimethyl-5#-chromeno [3,4-/] -3-quinolinone (Compound 234); (R/S-41, 5/)-5-(4- 
ChlorophenylH,2,3,4-tetrahydro-2,2,4-tr^ 

(Compound 235); and (/2/5)-5-(4-Chlorophenyl)-l,2,3,4-tetrahydro-2,2,4,4-tetramethyl-5//. 
chromeno[3,4-/|-3-quinolinone (Compound 236); 5-(3-Fluorobenqrl)-l,2-dihydro-2,2,4- 
trimethyl-5//-chromeno[3,4-y]quinoline (Compound 318); (/2/5)-9-ChIoro-l,2-dihydro-2,2,4- 
trimethyl-5-propyloxy-5//-chromeno[3,4-y]quinoline (Compound 321); (^5)-5-Butyl-9- 
chloro-l,2-d1hydro-2,2,4-trimethyl-5^-chromenot3,4-/Jquinoline (Compound 325); (/?/5)-5- 
Butyl-l,2-d%dro-9-methoxy-2,2Atrime^ 

326);(/^5)-9-nuoro-l,2-dihydro-2,2,4,5-teti^ethyl-5^chromeno[3,4^quinoline 
(Compound 327); (/t«)-9-Chloro-l,2-dmydro-2,2,4,5.tetnmiemyl-5//-chromeno[3,4- 
yjquinoline (Compound 332); (A«)-5-(4-Bromophenyl)-9-chloro-l,2-dihydro-2,2,4- 
trimethyl-5//-chromeno[3,4^]quinoline (Compound 333); (R/S)-9-Chlo ro- 5 -{3 - 
chlorophenyIH.2-dmydro-2,2,4-truTie^ (Compound 334); 

(#^9-CMoro-l,2-dfoydro-2,2,4-trim^ 

y]quinoline (Compound 335); (/t<S)-9-Chloro-5-(4-chloro-3-methylphenyl)-l,2.dihydro- 
2,2,4-trnnethyl-5/f-chromeno[3,4-/Jquinoline (Compound 336); (/?/5)-9-Chloro-l,2-dihydro- 
S-[3Ktrifluorom«hyl)phenyl]-2,2A 
337);(/&^9-CWoro-5K3,5-<uchloropheny^ 

y]quinoline (Compound 338); (/&«)-9-Chloro-l,2-dihydro-5-(4-methoxyphenyl)-2,2,4- 
trimethyl-5//-chromeno[3,4-/)quinoline (Compound 339); (#S)-9-Chloro-5-(3-fluoro-4- 
methoxyphCTyiH,2^ihydro-2,2,4-trime^ (Compound 
340); (/t^S)-9-Chloro-5-(4-fluorophenyl)-l ,2^miydro-2,2,4-trimethyl-5/f-chromeno[3,4- 
y]quinoline(Compound 341); (i2/5)-9.Chloro-5-(3-chloro-4-methoxy-5-methylphenyl)-l,2- 
dihydro-2,2,4-trimethyl-5//K:hromcno[3 ,4-/Jquinoline (Compound 342); («/5>9-Chloro-5- 
(4-fluoro-3-methylphenyl>- 1 ,2-dihydro-2,2,4-trimeuVl-5//-chromeno[3,4-y]qumoUne 
(Compound 343); (R/S)-9-CM ro-5K3-fiuorophemd)-l,2-du^dro-2,2,4-trimethy!.5//. 
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chromeno[3,4-/|quinoUne (Compound 344); (iJ/5)-l,2.Dihydro-2,2,4.trimethyl-5.[(3,4- 
mcthylenedioxy)phenyl]-5^^hromCTo[3,4] : / r quinoline (Compound 345); (/l/S)-5-(4-Chloro- 
3-methylphenyl)- 1 ,2-dihydro-2,2 ,4-trimethyl-5//-chromeno[3,4]-/quinoline (Compound 
346); (/V5)-5^3 1 5-Dichlorophenyl)-l,2^ihydro-2,2,4-trimethyl-5//-chromen 
5 yjquinolinc (Compound 349); (/tfS)-5-(3-Bromo-5-methylphenyl)- 1 ,2-dihydro-2,2,4- 
trimethyl-5//-chromeno[3,4^/]quinoIine (Compound 350); (/2/S)-5-(3-Bromo-5- 
fluoro phenyl)- 1 ,2-dihydro-2 t 2,4-trimethyl-5//-chromeno[3 % 4-J] qui noline (Compound 351); 
(/2/5)-5-[4-Fluoro-3-(trifluoromethyl)phenyl]- 1 ,2-dihydro-2,2,4.trimethyU5//-chromeno[3,4- 
/Iquinoline (Compound 353); (i?/5>9-Fluoro-l t 2-dthydro-2 t 2 f 4-trimethyl-5-(3- 

1 0 methylphenyl)-5//-chromeno[3,4-/)quinoline (Compound 354); (/?/£)- 1 ,2-Dihydro-9- 
methoxy-2 t 2,4-trimethyl-5^3-methylphenyl)-5//-chromeno[3,4-^quinoline (Compound 
355); (/i/5>9-Fluoro-5-(3-fluoro-4-methoxyphenyl).l ,2-dihydro-2,2,4-trimethyl-5^- 
chromeno[3,4-/]quinoline (Compound 356); (/t/5)-9-Fluoro-l,2-dihydro-2,2,4-trimethyl-5- 
[3-(trifluoromethyl)phenyl]-5//-chromeno[3,4^/]quinoline (Compound 357); (/?/S)-9-Fluoro- 

1 5 S-(4-fluoro-3 -methylphenyl)- 1 ,2-dihydro-2,2,4-trimethyl-5^-chromeno[3 ,4-^]quinoline 
(Compound 358); (Z>5^2,4-Difluorobcnzylidene>l,2Klihydro-2,2,4-trimethyl-5//^ 
chromeno[3,4-/)quinoline (Compound 359); (2)-5-(3,4-Difluorobenzylidene)-l,2-dihydro- 
2,2,4-trimethyl-5//-chromeno[3,4 T /quinoline (Compound 360); (Z)-5-(3-FluorobenzyUdene)- 
l,23,4-tetrahydro-2,2,4-trimethyl-^^ (Compound 361); (Z)-5- 

20 (2,6-DifluorobenzylideneH,2^ihydro-2,2,4-t^ 
(Compound 362); (Z>l,2,-Dihydro-5^2-meth^^ 

chromeno[3,4-/]quinoline (Compound 363); (Z)-9-Chloro-5-(2,5-difluorobenzylidcne)-l,2- 
dihydro-2,2,4-trimethyl-5//-chromeno[3 ) 4 T /]quinoline (Compound 365); (Z)-5-Benzylidene- 
9-cMoro-l,2Hiihydro-2,2,4-trimethyl-5#^ (Compound 366); (Z>9- 

25 Chloro- 1 ,2-dihydro-2 t 2,4-mm«hyl-5K2-mtth 

(Compound 367); (Z>5-Benzylidene-9^hloro-l,2Kiihydro-2,^ 

yjquinoline (Compound 368); (Z)-9-Chloro-5-(2-fluorobenzj4idene)-l,2-dihydro-2,2,4- 
trimcthyl-5//^hromeno[3,4-/|qiiinoline (Compound 369); (2>9-Chloro-5-{3- 
fluorobenzylidene)- 1 t 2-dihydro-2,2,4-trimcthyI-5^-chromeno[3 ,4^/Jquinoline (Compound 
30 370); (£/Z)-5-Benzylidene-9-fluoro- 1 ,2-dihydro-2,2,4-trimethyI-5/f-chr meno[3,4- 
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yjquinoline (Compound 371); (Z)-5-Ben2ylidene-8-fluoro-U 

chromeno[3,4-/]quinoline (Compound 372); (Z)-5-Benzylidene-l ,2-dihydro-9-methoxy- 
2,2,4-trimethyU5//-chromeno[3,4 : /]quinoline (Compound 373); (Z)-9-Fluoro-l,2-dihydro- 
2 , 2,4-trimethyl-5-(2-methyIbenzylidene)-5//-chromeno[3 ,4-/]quinoUne (Compound 3 74); 
(Z)-8-Ruoro-l,2-dihydro-2,2,4-trimtf^^ 

yjquinoline (Compound 375); (Z)-l,2-Dihydro-9-methoxy-2,2,4-trimethyl-5-(2- 
methy]benzylidene>S//-chromeno[3 1 4 T /]quinoline (Compound 376); (2)'(Ji/SyS-(2' 
FluorobenzylideneH*2,3,4-tetrahydro-^ 
(Compound 389); (ZM^^5-(Ben2yUdeneM,2,3,^^ 

chromeno[3,4-y]-3-quinolinone (Compound 392); (/V5-//,5i/)-5K3-Fluorophenyl> 1,2,3,4- 
tetrahydro-2,2,4-trimethyl-5//-chromeno[3,4^0-quinolinone (Compound 393); (/V5-//.5/). 
5<3-Fluorophenyl)-l,2,3,4-tetrahydro^ 
(Compound 394); (/tt£-4/,5/H,2,3,4-Te^ 

(trifiuoromethyl)phenyl]-5W-chromenot3,4-y].3-quinolinone (Compound 395); (R/S~tl,5u)- 

l,2,3,4.Tetrahydro-2,2,4-trimethyl.5-[3-(trifluoromethyl)phenyl]-5 

quinolinone (Compound 396); (/^5-//,5w)-5K4-Chlorophenyl)-l,2,3,4-tetrahydro-2,2,4. 

trimcthyI-5//-chromeno[3,4^]-3-quinoIinone (Compound 402); (fi/S^UJfy^S^ 

ChlorophenylH,2,3,4-tetrahydro-2,2^ 

(Compound 403); and (/2tf)-5-ButyM,2-dihydro-2,^^ 

/Iquinoline (Compound 457). 

11. An AR modulator compound according to claim 6 selected from the group 
consisting of l,2-Dihydro-2,2,4-trime*yl-6-m^ 
(Compound 237); l,2-Dihydro-2,2 f 4-trroethy^ 

(Compound 238); l,2-Dihydro-2,2,4-trime^ (Compound 
239); l,2-Dihydro-2,2,4-trimethyl-10-isoquinolono[4,3-^]qum 240); 1,2- 

Dihydro-2,2,4,6-tetramethyl-8-pyridono[5 1 6-^]quinoline (Compound 241); l,2-Dihydro-10- 
hydroxy-2,2,4-trimethyl- 1 0/Msochromeno[4,3-#]quinoline (Compound 242); 1, 2-Dihydro- 
2^,4,6-tetramethyl.8H-pyranot3 f 2.^]quinoline (Compound 243); (/2/5)-l,2,3,4.Tetrahydro- 
2^,4-trimethyl-10-isoquinol no[4,3-^]quinoline (Compound 244); l,2-Dihydro-2,2,4- 
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trimethyl-lO-thioisoquinolono^^-^lquinoline (Compound 245); (+)- 1,2,3 ,4-Tetrahydro- 
2,2,4-trimethyl-10-isoquinolono[4,3-^]qiiinoline (Compound 246); l,2-Dihydro-2,2,4- 
trimethyl^trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 247); (R/Sy 1,2,3,4- 
Tetrahydro-2,2,4-trimethyl-6-trifluoromethyl-8-pyranono (Compound 250); 

1 ,2-Dihydro-2,2 Atrimethy]-6-trifluoromethy]-8-thiopyranono[5 ,6-g]quinoline (Compound 
25 1); (/y^l,2,3,4-Tetrahydro-2,2,4-^ 

£)quinoline (Compound 252); 6-Chloro(difluoro)methyl-l,2-dihydro-2,2,4-trimethy|.8. 
pyranono[5,6-^]quinoline (Compound 253); 9- Acetyl- l,2-dihydro-2,2,4-trimethyl-6- 
trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 254); 1,2-Dihydro-2,2,4,10- 
tetramcthyl-6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 255); 1,2-Dihydro- 
2,2,4-trimethyl-6-(l,l > 2,2,2-pent^ (Compound 256); 

(/VS)-6-C Woro(dffluoro)methyl- U 

g]quinoline (Compound 257); 7-CWoro-l,2-dihydro-2,2,4-trimethyl-6-trifluoromethyl-8- 
pyranono[5,6-£)quinoline (Compound 258); (/?/5)-7-Chloro- 1,2,3, 4-tetrahydro-2,2,4- 
trimcthyl-6-trifluoromethyl-8-pyranono[5,6-^]quinoIine (Compound 259); 1,2,3,4- 
Tetrahydro-2,2,4-trimethyl-6-trifl^ (Compound 260); 

1 ,2-Dihydro-2,2,4,9-tetramethyl-6-trifluoromethji-8-pyri (Compound 

261) ; l,2-Dihydro-2,2,4-trimethyW (Compound 

262) ; 6-pichloro(ethoxy)methyI]-l ,2-dihydro-2,2,4-trimethyl-8-pyranono[5,6-g]quinoline 
(Compound 263); 5-(3-FuiylH,2-dihydro-2,2,4-t™ 

(Compound 264); l,2-Dihydro-l,2,2,4-tetnune 

gjquinoline (Compound 265); l,2-Dihydro-6-trifluoromet^ 

ono[5,6-£| quinoline (Compound 266); l,2-Dihydro-l,2,2,4,9-pentamethyl-6- 

trifluoromethyI-8-pyridono[5,6-g]q\iinoline (Compound 267); 7-Chloro-l,2-dihydro-2,2,4- 

trimethyl-6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 268); and 6- 

Chloro(difluoro)methyl-l,2-dihydro-2,2,4-trimctf^ (Compound 

269); (R/Sh 1 ,2,3,4-Tctrahydro- 1 ,2,2,4-tetramcthyl-6-trifluoromethyl-8-pyranono[5,6- 

#]quinoline (Compound 404); (/V5)-5K3-Furyl)-l,2,3,4-tetrahydro-2,2,4-trimethyl-8- 

pyranono[5,6-y]quinolinc (Confound 405); 5-(3-FuiyI)-l,2-dihydro-l,2,2,4-tetrameth>i-8- 

pyranono[5,6-£]quinoline (Compound 406); 5-(3-Fur>d)-l,2-dihydro-l,2,2,4-tetramethyl-8- 
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thiopyranono[5,6-g]quinoline (Compound 407); 6-Chloro-5-(3-furyl)-l,2-dihydro- 1,2,2,4- 
tetramethyl-8-pyranono[5,6-^]quinoline (Compound 408); 1,2,3,4-Tetrahydro-2,2,4,10- 
tetramethyl-6-trifluoromethy]-8-pyridono[5,6-^]quinoline (Compound 409); (fi/S)-ljL,3,4" 
Tetrahydro-4-methyl-6-trifluoromethyl-8-pyranono[5,6-^]quiiioIine (Compound 410); 1,2- 
Dihydro-2,2-dimethyl-6-trm^oromethyl-8-pyranono[5,6-^]quinoline (Compound 411); 
l,2,3.4-Tctrahydro-2,2-dimethyl-6-trifluoromcthyl-8-pyi^ 

412); 1.2,3,4-Tetrahydro-6-trifluoromethyl-8-pyranono[5,6-^]quinoline (Compound 413); 
(,RAS>4-Ethyl- 1 ,2, 3 ,4-tetrahydro-6-trifluoromethyl-8-pyranono[ 5,6-^]quinoline (Compound 
414); (^5)-l,2,3,4-Tetrahydro-l,4-dimethyl-8-pyranono[5,6-^]quinoline (Compound 415); 
(/ttS)-4-Ethyl-l,2,3,4-tetrahydro^^^ (Compound 416); 

2,2-Dimethyl- 1 ,2,3,4-tetrahydro-6-trifloromc^yl-8-pyridono[5,6-/]quinoline (Compound 
417); (R/S}- 1 ,2,3 ,4-tetrahydio-6^trffiuoromethyI-^ 

quinolinone (Compound 418); 5-Trifluoromethyl-7-pyridono[5,6-«]indoUne (Compound 
419); 8-(4-Chlorobenzoyl)-5-trifluoromethyl-7-pyridonot5,6-e]indoUne (Compound 420); 1- 
/err-Butyloxycarbamoyl-l,2-dmydro-2,2,8-trimethylquinoluie(Com 421); 1,2,3,4- 
Tetnmydro-6-trifluoromet^ (Compound 422); l,2-Dihydro-6- 

trifluoromemyl-l,2,2,4-teti^ethyl-8-pyridono[5,6V]quinoline (Compound 423); 3,3- 
Dimethyl-5-trifluoromethyl-7-pyridono[5,6-e]indoline (Compound 424); (/J/SJ-l^^^ 
Tetrahydro-4-memyl-6-<trifluorom^ (Compound 425); 

(^^1.2,3,4-Tetrahydro-4-methyl-6-(^ 

(Compound 426); l,2,2,-Trimethyl-l,2,3,4-teu^dro-6-trifluromemyl-8-pyranonoI5,6- 
tfquinoline (Compound 427); (/^^l,2,3,4-Tetrahydro-4-propyl-6-trMuoromethyI-8- 
pyranono[5,6-^]quinoline (Compound 428); l,2,3,4-Tetrahydro-2.2,4-trimethyl-6- 
trifluorome%l-9-tmopyrai»-8-ono[5,6-^](nimoline (Compound 429); 1,2-Dihydro- 1,2.2,4- 
tetramethyl-6-trifluoromethyl-9-thiopyran-8-ono[5,6-^]quin (Compound 430); 1,2,3,4- 
Ten^ydro-l,2,2-timietM^trffluorom (Compound 43 1); 

l,2,3,4-Tetrahydio-l-memyl^i)ropyl-6-trifluoromethyl-8- 
(Compound 432); 1.2,3.4-Teo^dn>-10-hydroxymethyl-2,2,4-trimethyl-o^ 
8-pyridoiK>[5,6-*]quinoline (Compound 433); l,2,3 f 4-Tetnmydro-l,2,2,4-tetram«hyl-6- 
trifluoromethyl-9-thi pyran-8-on [5,6-^]quinoline (Compound 434); 1,2,3,4-Tetrahydro- 
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2,2,9-trime%l^trifluoromethyl-8-^^ (Compound 435); (R/Sy 

1 ,2,3 ,4-Tetrahydro-3-mcthyI-6-tri£luoromethyl-8-pyrido (Compound 
436); 1 ,2,3,4-Teti^ydroO,3^imethyl^trifluoro^ 
(Compound 437); (7VS)l,2,3,4-Tetrahydro-2 f 2,3-^ 
5 pyridono[5,6-^]quinoline (Compound 438); (/J/j'-2/,4i/).l,2,3,4-Tetrahydro.2,4-dimethyl-6- 
trifluoromethyI-8-pyridono[5,6-^]quinoline (Compound 439); (/2/£-2/,4w)-4-Ethyl- 1,2,3,4- 
tetrahydro-2«methyl-^trifluoromethyl-8-pyranono[5 > 6- ) g]quinoline (Compound 440); (R/S- 
2/,3i/)- 1 ,2,3,4-Tetrahydro-2,3-dimethyW-triflu^ 
(Compound 441); (/2/5^2/,3/H,2,3,4-Tetrahydr^^^ 

1 0 pyridono[5,6-y]quinoline (Compound 442); (R/S)- 1 ,2,3,4-Tetrahydro-2,3,3-trimethyl-6- 
tri£luoromethyl.8-pyridono[5,6-^]quinoline (Compound 443); (R/Sy 1,2,3, 4-Tetrahydro-2- 
methyl-6-trifluoromethyl-8-pyridono[5,6.^]quinoline (Compound 444); (R/SyA^EthyU 
1,2,3,4-teti^ydro^-triflu^ (Compound 445); (R/S-2f % 

3i/>l,2,3,4-Tetrahydro-2,3,9-trimethyl^ 

1 5 (Compound 446); (R/Sy 1 ,2,3,4.Tetrahydro^-propyl-6-trifluoromethyl-8.pyridono[5,6- 
g]quinoline (Compound 447); (/2/5^3-Ethyl.l,2,3,4-tctrahydro-2,2-dimethyl^- 
trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 448); (/i/5)-l,2,3,4-Tetrahydro-2,2- 
dimethyl^trifluoromethyM-propyl-8-pyridonot5,6-^]quinoline (Compound 449); and 1- 
Methyl-5-trifluoromethyl-7-pyridono[5,6 T /]indoline (Compound 450). 

20 

12. A compound according to claim 2, wherein the compound comprises an 
estrogen receptor agonist or antagonist. 

13. A compound according to claim 2, wherein the compound comprises a 
25 glucocorticoid receptor agonist or antagonist. 



14. A compound according to claim 2, wherein the compound comprises a 
mineralocorticoid receptor agonist or antagonist. 
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15. A pharmaceutical composition comprising a compound of claim 1 and a 
pharmaceutical^ acceptable carrier. 

16. A pharmaceutical composition according to claim 1 5, wherein the 
composition is formulated for oral, topical, intravenous, suppository or parental 
administration. 

1 7. A pharmaceutical composition according to claim 1 5, wherein the compound 
is administered to a patient as a dosage unit at from about 1 ng/kg of body weight to about 
500 mg/kg of body weight. 



18. A pharmaceutical composition according to claim 1 5, wherein the compound 
is administered to a patient as a dosage unit at from about lO^ig/kg of body weight to about 
250 mg/kg of body weight. 



19. A pharmaceutical composition according to claim 15, wherein the compound 
is administered to a patient as a dosage unit at from about 20ng/kg of body weight to about 
100 mg/kg of body weight. 



20 A pharmaceutical composition according to claim 1 5, wherein the 
composition is effective in treating and/or modulating human fertility, female hormone 
replacement, dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern 
baldness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte 
and water balance, and functioning of the cardiovascular, kidney, central nervous, immune 
and skeletal muscle systems. 
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21 A method of affecting steroid receptor activity comprising the in vivo 
administration of a compound according to claim 1 . 

22. A method of affecting steroid receptor activity comprising the in vivo 
administration of a composition according to claim IS. 

23. A method of modulating a process mediated by steroid receptors comprising 
administering to a patient an effective amount of a compound according to claim 1 . 

24. A method of modulating a process mediated by steroid receptors comprising 
administering to a patient an effective amount of a composition according to claim 15. 

25. A pharmaceutical composition comprising an effective amount of a steroid 
receptor modulator compound of the formula: 




substituted allyl, arylmethyl, alkynyl, alkenyl, aiyl, or heteroaryl; 

R 4 is hydrogen, a Ci - C6 alkyl, or R5c=0, OR 6 , or NR*R 7 , where R 5 is hydrogen, 
a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl 
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7 

and wherein R 6 and R each independently are hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 

R 9 through R 10 each independently are hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 
5 R 1 1 is hydrogen, a Ci - C6 alkyl, OR 6 or optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aryl, or heteroaryl, where R 6 has the same definition given above, or R 1 and 
R 2 , R 2 and R 3 , R 1 and R 9 , R 10 and R 1 \ R 1 and R 10 and/or R 1 1 and R 2 when taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 6 or NR 6 R 7 , where R 6 through R 7 have the definitions given above, provided, however, 

10 that R 1 , R 2 , R 10 and R 1 1 cannot form more than two three- to seven-membered rings at a 
time; 

Y is O, CHR 6 or NR 6 , where R 6 has the same definition given above; and 
Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures, 
optionally substituted at one or more positions with hydrogen, a Ci -Ce alkyl, optionally 
15 substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, heteroaryl, F, CI, Br, I, CN, R 5 C=0, 
R 6 R 7 NOO, R6000, perfluoroalkyl, haloalkyl, a Ci - C 6 straight-chain hydroxy alkyl, 
HOCRSr* nhro, R6OCH2, R^O, NH2, or R 6 R 7 N, where R 5 through R 7 have the 
definitions given above and where R 8 is hydrogen, a Ci - C6 alkyl or optionally substituted 
allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; and 
20 a pharmaceutically acceptable carrier. 



[rest of page left purposely blank] 
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27. A pharmaceutical composition according to claim 25, wherein the 

5 composition is effective in treating and/or modulating human fertility, female hormone 
replacement, dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern 
baldness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte 
and water balance, and functioning of the cardiovascular, kidney, central nervous, immune 
10 and skeletal muscle systems. 

28. A method of treating a patient requiring steroid receptor therapy comprising 
administering to a patient an effective amount of a compound of the formula: 
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wherein: 

R 1 through R 3 each independently are hydrogen, a Ci - C6 alkyl, optionally 
5 substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

R 4 is hydrogen, a C] - C6 alkyl, or R 5 C=0, OR 6 , or NR 6 R 7 , where R 5 is hydrogen, 
a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, 
and wherein R 6 and R 7 each independently are hydrogen, a C\ - C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 
10 R9 through R 10 each independently are hydrogen, a C] - C6 alkyl, optionally 

substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, 

R 1 1 is hydrogen, a C] - C6 alkyl, OR 6 or optionally substituted allyl, arylmethyl, 
alkynyl, alkenyl, aryl, or heteroaryl, where R 6 has the same definition given above, or R 1 and 
R 2 , R 2 and R 3 , R 1 and R 9 , R 10 and R 1 \ R 1 and R 10 and/or R 1 1 and R 2 when taken 
15 together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 6 or NR*R 7 where R 6 through R 7 have the definitions given above, provided, however, 

that R 1 , R 2 , R 10 and R 11 cannot form more than two three- to seven-membered rings at a 
time; 

Y is O, CHR 6 or NR 6 , where R 6 has the same definition given above; and 
20 Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures, 

optionally substituted at one or more positions with hydrogen, a Ci -Ce alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, heteroaryl, F, CI, Br, I, CN, R5c=0, 
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R 6 R 7 NC=0, R 6 OC=0, perfluoroalkyl, haloalkyl, a C] - C 6 straight-chain hydroxy alkyl, 
HOCR 5 R 8 , nitro, R 6 OCH2, R 6 0, NH2, or R 6 R 7 N, where R 5 through R 7 have the 
definitions given above and where R 8 is hydrogen, a Ci - C6 alkyl or optionally substituted 
allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl. 

5 

29. A method of treating a patient according to claim 28, wherein the compound 
is effective in treating and/or modulating human fertility, female hormone replacement, 
dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, 
osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
10 cancer, prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte and water 
balance, and functioning of the cardiovascular, kidney, central nervous, immune and skeletal 
muscle systems. 



30. A pharmaceutical composition comprising an effective amount of a steroid 
1 5 receptor modulating compound of the formulae: 




20 



OR 



(I) 



R R 4 R 3 




(II) 
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5 




(xni) 



(XIV) 

OR 



10 



15 




(XV) 



(XVI) 



WO 96/19458 



PCTAJS95/16096 



368 



(XVII) 



OR 



>23 




R 24 R^R 2 ^ 3 



R' 



,27 



R 22 R : 



(xvni) 



wherein: 



1 



R is a heteroaryl optionally substituted with a Ci - C4 alkyl, F, CI Br, NO2, CO2H, 



perfluoroalkyl, aryl, heteroaryl or optionally substituted allyl, arylmethyl alkynyl or alkenyl, 
and where said R 1 heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 

R 3 is hydrogen, a C] - C4 alkyl or perfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 

optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

4 6 1 

R through R each independently are hydrogen, F, CI, Br, I, NO2, CO2H, CO2R , 

COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , S0 2 R 2 , 

SO3H, S(NR 2 R 7 )R 2 , S^CNRVjR^NRV, aryl, heteroaryl or optionally substituted 

allyl, arylmethyl, alkynyl or alkenyl, where R 2 has the definition given above, R 7 is 

hydrogen, a C\ - C4 alkyl or perfluoroalkyl, aryl, heteroaryl, optionally substituted allyl or 
8 8 8 

arylmethyl, OR or NHR , where R is hydrogen, a Ci - C& alkyl or perfluoroalkyl, aryl, 

heteroaryl or optionally substituted allyl, arylmethyl, SO2R 2 or S(0)R 2 ; 
9 10 

R and R each independently are hydrogen, a Ci - alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 9 and R 10 taken 



CQ 2 R 2 , CHO, CN, CF3, CH 2 OH or COCH3, where R 2 is hydrogen, a Ci - C 4 alkyl or 
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together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 2 , or NrV, where R 2 and R 7 have the definitions given above; 

R 11 through R 15 each independently are hydrogen, F, CI, Br, I, NO2, C0 2 H, CO2R 2 , 
COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl. OR 2 , SR 2 , S(0)R 2 , S0 2 R 2 , 
5 SO3H, SfmhJyR 2 , S(OXNR 2 R ? )R 2 , NrV, aryl, heteroaryl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R , R and R have the definitions given above; 

W is O, NH, NR 7 , CH 2 , CHOH, C=0, OC=0, 0=CO, NR 7 00, NHOO, 
0=CNR 7 , OKTNH, SC=0, 0=CS, or CHOCOR 7 where R 7 has the definition given above; 
X is CH2, O, S or NR 7 where R 7 has the definition given above; 
10 R 16 is hydrogen, OH f OR 17 SR 17 NR^ 7 , optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aryl, heteroaryl or C] - Cio alkyl, where R 17 is a C\ - Ci 0 alkyl or 
perfluoroalkyl, or is an optionaUy substituted allyl, arylmethyl, aryl or heteroaryl, and where 
R 2 and R 7 have the definitions given above; 
18 19 

R and R each independently are hydrogen, a Ci - Ce alkyl or perfluoroalkyl, aryl, 
15 heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 18 and R 19 
taken together can form a three- to seven-membered ring optionally substituted with 

hydrogen, F, OR 2 , or NrV, where R 2 , R 7 and R 8 have the definitions given above; 
20 

R is a C\ - C5 alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 . 

20 R « hydrogen, a Cj - C4 alkyl or optionally substituted allyl, arylmethyl, aryl or 

heteroaryl; 

R 22 is hydrogen, a Ci - C 4 alkyl, F, d, Br, I, OR 2 , NR^ 7 or SR 2 , where R 2 and R 7 
have the definitions given above; 
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R is hydrogen, CI, Br, OR , nrV. a Ci - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl, arylmethyl, alkynyl alkenyl, aryl or heteroaryl, where R 2 , R 7 and 
g 

R have the definitions given above; 
24 

R is hydrogen, F, Br, Ci, a Ci - C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF 3 , 
5 CF 2 OR 25 , CH 2 OR 25 , or OR 25 , where R 25 is a Ci - C 4 alkyl; 

R 26 is hydrogen, a C] - C 4 alkyl F, CI, Br, I, OR 2 , NR 2 R 7 or SR 2 , where R 2 and R 7 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a Cj - C4 alkyl or perfluoroalkyl 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 
10 substituted with hydrogen, F, CI, Br, OR 2 or NrV, or R 27 and R 28 taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

or NR^ 7 , where R 2 and R 7 have the definitions given above; 
29 

R is hydrogen, a Ci - C6 alkyl or an optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; 

1 5 R 30 and R 3 1 each independently are hydrogen, a C 1 - C6 alkyl or an optionally 

substituted allyl, arylmethyl aryl or heteroaryl or R 30 and R 31 taken together can form a 

three- to seven-membered ring optionally substituted with hydrogen, F, CI OR 2 or NR^ 7 , 
2 7 

where R andR have the definitions given above; 
32 33 

R and R each independently are hydrogen, a C 1 - C 4 alkyl or an aryl optionally 

20 substituted with hydrogen, F, CI, Br, OR 2 or NR^ 7 or R 32 and R 33 taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

or NR^R 7 where R 2 and R 7 have the definitions given above; 
nisOorl; 
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Y is O or S; 

2 2 2 

Z is O, S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
olefin bond in either the cis or trans configuration; 
S the dotted lines in the structures depict optional double bonds; and 

a pharmaceutical^ acceptable carrier. 

31. A composition according to claim 30, wherein the compounds of formulae I 
through XVIII comprise steroid receptor modulator compounds. 

10 

32. A composition according to claim 31, wherein the compounds of formulae I, 
n, m, IV, X and XI comprise PR antagonists. 

33. A composition according to claim 3 1, wherein the compounds of formulae V 
1 5 and VI comprise PR modulators. 

34. A composition according to claim 3 1 , wherein the compounds of formulae 
VD, vm, XD, Xm, XIV, XV and XVI comprise PR agonists. 

20 3 5 A composition according to claim 3 1 , wherein the compounds of formulae 

DC, XVII and XVIII comprise AR modulators. 

36. A composition according to claim 35, wherein the compounds of formulae IX 
and XVII comprise AR antagonists. 

25 

37. A composition according to claim 30, wherein the compound comprises an 
estrogen receptor agonist or antagonist. 
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38. A composition according to claim 30, wherein the compound comprises a 
glucocorticoid receptor agonist or antagonist. 

39. A composition according to claim 30, wherein the compound comprises a 
5 mineralocorticoid receptor agonist or antagonist. 

40. A composition according to claim 30, wherein the composition is formulated 
for oral, topical, intravenous, suppository or parental administration. 

10 41. A composition according to claim 30, wherein the compound is administered 

to a patient as a dosage unit at from about liig/kg of body weight to about 500 mg/kg of 
body weight. 

42. A composition according to claim 30, wherein the compound is administered 
15 to a patient as a dosage unit at from about 10ng/kg of body weight to about 250 mg/kg of 

body weight. 

43. A composition according to claim 30, wherein the compound is administered 
to a patient as a dosage unit at from about 20ng/kg of body weight to about 1 00 mg/kg of 

20 body weight. 

44. A composition according to claim 30, wherein the composition is effective in 
treating and/or modulating human fertility, female hormone replacement, dysfunctional 
uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, osteoporosis, 

25 prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial cancer, 

prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte and water balance, 
and functioning of the cardiovascular, kidney, central nervous, immune and skeletal muscle 
systems. 
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45. A method of treating a patient requiring steroid receptor therapy comprising 
administering to a patient an effective amount of a compound having the formulae: 




OR 



WO 96/19458 



PC17US95/16096 



374 




WO 96/19458 



PCT/US95/16096 



375 




WO 96/19458 



PCT/US95/16096 



376 



10 



15 




(XIV) 



(XV) 



(XVI) 



(XVII) 



(XVIII) 
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wherein: 

R 1 is a heteroaryl optionally substituted with a Ci - C4 alkyl, F, CI, Br, NO2, CO2H, 
C0 2 R 2 , CHO, CN, CF3, CH 2 OH or COCH 3> where R 2 is hydrogen, a Ci - C 4 alkyl or 
perfluoroalkyl, aryl, heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 
5 and where said R 1 heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 

R 3 is hydrogen, a C\ - C4 alkyl or perfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 

optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

4 6 j 

R through R each independently are hydrogen, F, CI, Br, I, NO2, CO2H, C0 2 R , 

10 COR 2 , CN, CF3, CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , S0 2 R 2 , 

SO3H, S(NrV)R 2 , SCOKNR^V 2 , NRV, aryl, heteroaryl or optionally substituted 

allyl, arylmethyl, alkynyl or alkenyl, where R 2 has the definition given above, R 7 is 

hydrogen, a C] - C4 alkyl or perfluoroalkyl, aryl, heteroaryl, optionally substituted allyl or 

arylmethyl, OR 8 or NHR 8 , where R 8 is hydrogen, a C\ - C6 alkyl or perfluoroalkyl, aryl, 

15 heteroaryl or optionally substituted allyl, arylmethyl, SO2R 2 or S(0)R 2 ; 
9 jo 

R and R each independently are hydrogen, a Ci - C6 alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 9 and R 10 taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR 2 , or NR^ 7 , where R 2 and R 7 have the definitions given above; 
20 R 1 1 through R 15 each independently are hydrogen, F, CI, Br, I, NO2, C0 2 H, CO2R 2 , 

COR 2 , CN, CF 3 , CH 2 OH, a C1-C4 alkyl or perfluoroalkyl, OR 2 , SR 2 , S(0)R 2 , SO2R 2 , 
SO3H, SCNR^V 2 , S(0)(NR 2 R 7 )R 2 , NrV, aryl, heteroaryl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R , R and R have the definitions given above; 
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W is O, NH, NR 7 CH 2 , CHOH, CO, OCO, 0=CO, NR 7 C=0, NHC=0, 

0=CNR 7 O-CNH, SCO, 0=CS, or CHOCOR 7 , where R 7 has the definition given above; 

7 7 

X is CH2, O, S or NR , where R has the definition given above; 

16 17 17 2w- 7 

R is hydrogen, OH, OR , SR , NRTl , optionally substituted allyl, aiylmethyl, 

5 alkynyl, alkenyl, aryl, heteroaryl or C] - Cio alkyl, where R is a Ci - C\o alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, aiylmethyl, aryl or heteroaryl, and where 
2 7 

R and R have the definitions given above; 
18 19 

R and R each independently are hydrogen, a Cj - alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R 1 8 and R 1 9 

10 taken together can form a three- to seven-member ed ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

R is a Ci - C 6 alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 . 

R is hydrogen, a Ci - C 4 alkyl or optionally substituted allyl, arylmethyl, aryl or 
1 5 heteroaryl; 

R 22 is hydrogen, a Ci - C 4 alkyl, F, CI, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 
have the definitions given above; 

R 23 is hydrogen, CI, Br, OR 8 , NR^ 7 a Ci - C 4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl, aiylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R 2 , R 7 and 
g 

20 R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci - C 4 alkyl or perhaloalkyl, aryl, heteroaryl, CF 3 , 
CF 2 OR 25 , CH 2 OR 25 , or OR 25 , where R 25 is a Ci • C 4 alkyl; 

R 26 is hydrogen, a C] - C 4 alkyl, F, CI, Br, I, OR 2 , NrV or SR 2 , where R 2 and R 7 
have the definitions given above; 
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27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or perfluoroalkyl, 

heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 

2 2^.7 27 28 

substituted with hydrogen, F, CI, Br, OR or NR K , or R and R taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

5 or NR^ 7 where R 2 and R 7 have the definitions given above; 
29 

R is hydrogen, a C\ - C6 alkyl or an optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; 

R 30 and R 31 each independently are hydrogen, a C] - Ce alkyl or an optionally 

substituted allyl, arylmethyl, aryl or heteroaryl, or R 30 and R 31 taken together can form a 

10 three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR 2 or NrV, 

where R 2 and R 7 have the definitions given above; 
32 33 

R and R each independently are hydrogen, a Ci - C4 alkyl or an aryl optionally 

substituted with hydrogen, F, CI, Br, OR 2 or NrV, or R 32 and R 33 taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 2 

15 orNRV , where R and R have the definitions given above; 
n is 0 or 1 ; 
YisOorS; 

Z is O, S, NH, NR 2 or NCOR 2 , where R 2 has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds. 



25 



46. A method of treating a patient according to claim 45, wherein the compound 
is effective in treating and/or modulating human fertility, female hormone replacement, 
dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness. 
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osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
cancer, prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte and water 
balance, and functioning of the cardiovascular, kidney, central nervous, immune and skeletal 
muscle systems. 

47. A compound having the formulae: 



RsZ' 



R 6 

V 


R 7 






R 11 


A" 


OR 





(I) 



10 



15 



R 13 R 6 R 7 




11 c»10 R 




(n> 



(HI) 



20 



(TV) 
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wherein: 

Z is O, S, or NR 1 , where R 1 is hydrogen, R 2 C=0, R 2 C=S, R 3 OC=0, R 3 SC=0, 
R 3 OC=S, R 3 SC=S or R 3 R 4 NC=0, where R 2 is hydrogen, a Ci - C6 alkyl or perfluoroalkyl, 
optionally substituted aliyl or aryl methyl alkenyl, alkynyl, aryl or heteroaryl, and where R 3 
and R 4 each independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, 
arylmethyl, aryl or heteroaryl, 

R 5 is hydrogen, R 2 C=0, R 2 C=S, R 3 OC-0, R 3 SC=0, R 3 OC=S, R 3 SC=S, or 
R 3 R 4 NC=0, where R 2 , R 3 and R 4 have the same definitions as given above; 

R 6 is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aryl, heteroaryl, R 3 0, HOCH2, R 3 OCH2, F, CI, Br, I, cyano, R 3 R4N or 
perfluoroalkyl, where R 3 and R 4 have the same definitions as given above; 

R 7 through R 9 each independently are hydrogen, a Ci - Ce alkyl, allyl or optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, or 

R 8 and R 9 taken together form a three- to seven-membered carbocylic or heterocyclic ring; 

R 10 is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl, or 

heteroaryl, R 2 C=0, R 2 OS, R 3 OC=0, R 3 SC=0, R 3 OC=S, R 3 SC=S or R 3 R 4 NC=0, 
2 4 

where R through R have the same definitions as given above; 

R 1 1 and R 12 each independently represent hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R 3 0, HOCH2, R 3 OCH2, F, 
CI, Br, I, cyano, R 3 R 4 N or perfluoroalkyl, where R 3 and R 4 have the same definitions as 
given above; 

R 13 is hydrogen, a Cj - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aryl, heteroaryl, R 3 0, HOCH2, R 3 OCH2, R 3 R 4 N, CF2CI, CF2OR 3 or 
3 4 

perfluoroalkyl, where R and R have the same definitions as given above; 

R 14 is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aryl, heteroaryl, R 3 O t HOCH2, R 3 OCH2, F, CI, Br, I, cyano, R 3 R 4 N or 
perfluoroalkyl where R 3 and R 4 have the same definitions as given above; and 



WO 96/19458 



PCT/US9S/16096 



382 



Rl5 is F, CI, Br, I, B(ORl6) 2 , SiiR17r18 r 19 or OSO2R 20 , where R*6 is hydrogen 
or a Ci - C6 alkyl, R 17 through R 19 each independently represent a C] - C6 alkyl, R 2 0 or 
heteroaryl, R 20 is a Ci - C6 alkyl, perfluoroalkyl, aryl, or heteroaryl, and R 2 has the same 
definition as given above. 

5 

48. A compound according to claim 45 selected from the group consisting of 1 , 
2-I>ihydro-2,2,4-trimethyl-5-coumarino[3,4-/|qixinoline; 9-Fluoro-l ,2-dihydro-2,2,4- 
trimethyl-5-coumarino[3,4-/]quinoline^ 8-Fluoro- 1 ,2-dihydro-2,2,4-trimethyl-5- 
coumarino[3,4-/jquinoline; 9^hloro-l,2-dihydro-2,2,4-trimeth>i-5-coumarino[3,4- 

1 0 /|quinoline; 8-Ethoxy- 1 ,2^ihydro-2,2,4-trimethyl-6-trifluoromethyl-8-pyrido[5,6- 
g]quinoline; and l,2A7-Tetrahydro^hydroxy-2,2,4-trim^ 
pyridono[5,6-£]quinoline. 

49. A method for producing a 6-substituted-l,2-dihydro N-l protected quinoline 
15 comprising: 

(a) in a one-pot reaction, exchanging a 6-halo- 1 ,2-dihydro N- 1 protected 
quinoline of the formula: 



R 6 R 




20 

in the presence of an alkyilhhhim, foUowed by addition of an organoborate and acid 

treatment to yield the corresponding 6-boro-l,2-dihydro N-l protected quinoline; 

(b) coupling the 6-boro-l,2-dihydro N-l protected quinoline with a coupling 
9 

partner of the formula R Yin the presence of a palladium catalyst and base to yield a 6- 
25 substituted- 1,2-dihydro N-l protected quinoline of the formula: 
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1 2 1 

wherein R is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; R and R each independently 
are a Cj - C 4 alkyl, aryl or heteroaryl; R 4 through R 6 each independently are hydrogen, a Cj 
5 - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R 7 0, 
HOCH2, R 7 OCH2, F, CI, Br, I, cyano, R 7 R 8 N or perfluoroalkyl, where R 7 and R 8 each 

independently are hydrogen, a C] - Ce alkyl, optionally substituted allyl, arylmethyl, aryl or 
9 

heteroaryl; R is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OS0 2 CF 3 ; and P is 
hydrogen, a C\ - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
10 Rl0 C =O, R">c=S, Rl 10C=0, RllSCO, Rl »OC=S, RllSC=S or Rl 1r12 N C=0, where 
R 10 is hydrogen, a Ci - C6 alkyl or perfluoroalkyl, optionally substituted allyl or aryl methyl 
alkenyl, alkynyl, aryl or heteroaryl, and where R 1 1 and R 12 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl. 

15 50. A method for producing a 6-substhuted-l,2-dihydro N-l protected quinoline 

according to claim 49, further comprising, deprotecting the 6-substituted-l,2-dihydro N-l 
protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquinoline. 

51. A method for producing a 6-substituted- 1 ,2-dihydro N- 1 protected quinoline 
20 comprising: 

(a) in a one-pot reaction, exchanging a 6-halo- 1 ,2-dihydro N- 1 protected 
quinoline of the formula: 
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in the presence of a reactive metal, followed by addition of an organoborate and acid 

treatment to yield the corresponding 6-borol ,2-dihydro N-l protected quinoline; 

(b) coupling the 6-boro- 1 ,2-dihydro N- 1 protected quinoline with a coupling 
9 

partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6* 
substituted- 1 ,2-dihydro N-l protected quinoline of the formula: 



wherein R is hydrogen, a Ci - €4 alkyl, aryl or heteroaryl; R and R each independently 

4 6 

are a C\ - C4 alkyl, aryl or heteroaryl; R through R each independently are hydrogen, a Cj 

- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R 7 0, 

HOCH2, R 7 OCH2, F, CI, Br, I, cyano, R 7 R 8 N or perfluoroalkyl, where R 7 and R* each 

independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or 
9 

heteroaryl; R is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OSO2CF3; and P is 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
RlOCK), RlOoS, Rl lOC^O, R* lSC=0, R* »(X>S, RllSC=S or Rl 1r12 NC =0. where 
R 10 is hydrogen, a Ci - C$ alkyl or perfluoroalkyl, optionally substituted allyl or aryl methyl 
alkenyl, alkynyl, aryl or heteroaryl, and where R 1 1 and R 12 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl 

52. A method for producing a 6-substituted-l ,2-dihydro N-l protected quinoline 
according to claim 51, further comprising, deprotecting the 6-substituted-l, 2-dihydro N-l 
protected quinoline to yield the corresponding 6-substituted-l, 2-dihydroquinoline. 
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53. A method for producing a 6-substituted-l,2-dihydro N-l protected quinoline 
according to claim 5 1 , wherein the reactive metal is selected from the group consisting of 
magnesium, zinc, and combinations thereof 

54. A method for producing a 6-substituted-l,2-di hydro N-l protected quinoline 
comprising: 

(a) in a one-pot reaction, exchanging a 6-halo-l,2-dihydro N-l protected 
quinoline of the formula: 



in the presence of an alkyllithium, followed by addition of an organotin species to yield the 
corresponding 6-stannyl-l,2-dihydro N-l protected quinoline; 

(b) coupling the 6-stannyl-l,2-dihydro N-l protected quinoline with a coupling 
9 

partner of the formula R Y in the presence of a palladium catalyst to yield a 6-substituted- 
1,2-dihydro N-l protected quinoline of the formula: 



wherein R is hydrogen, a C] - C 4 alkyl, aryl or heteroaryl; R and R each independently 
are a Ci - C4 alkyl, aryl or heteroaryl; R 4 through R 6 each independently are hydrogen, a Ci 
- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl aryl heteroaryl, R 7 0, 
HOCH2, R 7 OCH2, F, CI, Br, I, cyano, R 7 R*N or perfluoroalkyl, where R 7 and R* each 
independently are hydrogen, a Ci - C6 alkyl optionally substituted allyl, arylmethyl, aryl or 
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heteroaryl; R 9 is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OS0 2 CF 3 ; and P is 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
Rl<>C=0, RlO C =S, RllOC=0, R"SC=0, Rl 'OC=S, RHsc=S or Rl 1r12 N C=0, where 
R 10 is hydrogen, a C] - C6 alkyl or perfluoroalkyl, optionally substituted allyl or aryl methyl 
5 alkenyl, alkynyl, aryl or heteroaryl, and where Rl 1 and R*2 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aiylmethyl, aiyl or heteroaryl. 

55 A method for producing a 6-substituted- 1 ,2-dihydro N- 1 protected quinoline 
according to claim 54, further comprising, deprotecting the 6-substituted- 1,2-dihydro N-l 

1 0 protected quinoline to yield the corresponding 6-substituted- 1 ,2-dihydroquinoline. 

56 A method for producing a 6-substituted- 1 ,2-dihydro N- 1 protected quinoline 
comprising: 

(a) in a one-pot reaction, exchanging a 6-halo-l ,2-dihydro N- 1 protected 
1 5 quinoline of the formula: 

R 6 R 1 




in the presence of a reactive metal, followed by addition of an organotin species to yield the 
corresponding 6-stannyl- 1,2-dihydro N-l protected quinoline; 
20 0>) coupling the 6-stannyl- 1,2-dihydro N-l protected quinoline with a coupling 

partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
substituted- 1,2-dihydro N-l protected quinoline of the formula: 



R 9 « 




R* P 
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1 2 1 

wherein R is hydrogen, a C] - C4 alkyl, aryl or heteroaiyl; R and R each independently 

4 6 

are a C] - C4 alkyl, aryl or heteroaiyl; R through R each independently are hydrogen, a C] 

- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R 7 0, 

HOCH2, R 7 OCH2, F, d, Br, I, cyano, R 7 R 8 N or perfluoroalkyl, where R 7 and R« each 

independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aiylmethyl, aryl or 
9 

heteroaryl; R is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OSO2CF3; and P is 
hydrogen, a C] - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
R">C=0, Rl°C=S, R n OC=0, RHSCO, R* 1<X>S, R* lSC=S or R* 1r12 N oo, where 
R 10 is hydrogen, a C] - C6 alkyl or perfluoroalkyl, optionally substituted allyl or aryl methyl 
alkenyl, alkynyl, aryl or heteroaryl, and where R 1 1 and R 12 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl. 

57. A method for producing a 6-substituted-l,2-dihydro N-l protected quinoline 
according to claim 56, further comprising, deprotecting the 6-substituted-l,2-dihydro N-l 
protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquinoline. 

58. A method for producing a 6-substhuted- 1 ,2-dihydro N- 1 protected quinoline 
according to claim 56, wherein the reactive metal is selected from the group consisting of 
magnesium, zinc, and combinations thereof. 

59. A method for producing a 6-substituted- 1 ,2-dihydro N- 1 protected quinoline 
comprising: 

(a) coupling the 6-halo- 1 ,2-dihydro N-l protected quinoline with a coupling 
9 

partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
substituted- 1 ,2-dihydro N-l protected quinoline of the formula: 
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wherein R is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; R and R each independently 
are a Ci - C4 alkyl, aryl or heteroaryl; R 4 through R 6 each independently are hydrogen, a Ci 
5 - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R 7 0, 
HOCH2, R 7 OCH2, F, CI Br, I, cyano, R 7 R*N or perfluoroalkyl, where R 7 and R 8 each 
independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; R 9 is an aryl or heteroaryl; X is Br, CI, I or OSO2CF3; Y is B(OR 10 ) 2 or 
SnR 1 1 R 12 R 13 , where R 10 is hydrogen or a Ci - C4 alkyl, and where R 1 1 through R 13 each 

10 independently are a Ci - C4 alkyl; and P is hydrogen, a Ci - C6 alkyl, optionally substituted 
allyl, arylmethyl, aryl or heteroaryl, R 14 C=0, R 14 OS, R 15 OC=0, R 15 SC=0, R 15 OC=S, 
R 15 SC=S or r15r16 N(>0 where R 14 is hydrogen, a C] - C6 alkyl or perfluoroalkyl, 
optionally substituted allyl or aryl, methyl, alkenyl, alkynyl, aryl or heteroaryl, and where Rl5 
and R 1 * each independently are hydrogen, a C 1 - C6 alkyl, optionally substituted allyl, 

1 5 arylmethyl, aryl or heteroaryl. 

60. A method for producing a 6-substkuted- 1 ,2-dihydro N- 1 protected quinoline 
according to claim 59, further comprising, deprotecting the 6-substituted-l,2-dihydro N-l 
protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquinoline. 



20 



61 A method for producing a nitrobenzocoumarin comprising: 
(a) coupling a 2-halo-5-nitrobenzoic acid derivative with a 2-methoxyphenyl 
boronic acid of the formula: 
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R 1 

R 3A^ B(OH)2 
R 4 

in the presence of a palladium catalyst and base to yield a biaryl carboxylate of the formula: 




and 

(b) in a one-pot reaction, sequentially cyclizing the biaryl carboxylate to the 
corresponding nitrobenzocoumarin by deprotecting the biaryl carboxylate to afford the biaryl 
carboxylic acid, converting the biaryl carboxylic acid to the corresponding biaryl acid 
chloride, followed by cyclizing the biaryl acid chloride in the presence of a Lewis acid to 
yield a nitrobenzocoumarin of the formula: 




wherein R through R each independently are hydrogen, F, CI, Br, CN, CF 3 , a C\ - C 4 

alkyl, or OR 7 , where R 7 is hydrogen or a d - C4 alkyl; and X is OR 8 or NR 8 R 9 , where R 8 
9 

and R each independently are hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aryl 
methyl, aryl or heteroaryl. 
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62. A method according to claim 61, further comprising, reducing the 
nitrobenzocoumarin to the corresponding aminobenzocoumarin. 

63. A method according to claim 62, further comprising, adding an optionally 
5 substituted allyl of the formula: 

R 10 

- V 

to the aminobenzocoumarin to yield a coumarino[3,4-/]quinoline of the formula: 



R 2 . 
R 3 

10 



R 1 




-Co. 




R 




R« H R 



,R 1 

12 



IV 1 A 

wherein R through R have the same definitions as given in claim 67, and wherein R is 

11*19 

hydrogen, a Ci • C4 alkyl, aryl or heteroaryl, and R and R each independently are a Ci - 
C4 alkyl, aryl or heteroaryl. 

64. A method according to claim 63, further comprising, sequentially adding an 
organometallic to the coumarino[3,4-/)quinoline, followed by reduction to a 5H- 
chromeno[3,4^/]quinoline of the formula: 
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R 1 




wherein R through R have the same definitions as given in claim 69. and wherein R 13 is 
hydrogen, a Ci - Ci 2 alkyl, OH, OR 14 or SR 14 , where R 14 is a Cj - C] 0 alkyl, CF 3 . a five- 
membered heteroaryl optionally substituted with F, CI, Br, CH 3 or CF 3 , a six-membered 
heteroaryl optionally substituted with F, CI, Br or CH 3 , or an aryl optionally substituted with 
hydrogen, F, CI, Br, OR 15 or NR 2 15 , where R 15 is hydrogen or a C] - C 4 alkyl. 

65 A method for producing a 5#-chromenao[3,4-/)quinoline comprising 
sequentially adding an organometallic to a coumarino[3,4-/)quinoline, followed by 
dehydration to yield a 5#-chromenao[3,4-/]quinoline of the formula: 



R 



R 1 


R 13 




Y R 10 






R 4 I 
R 





wherein R through R each independently are hydrogen, F, CI, Br, CN. CF 3 , a Ci - C 4 alkyl 
7 7 

or OR . where R is hydrogen or a Ci - C4 alkyl; X is OR 8 or NrV, where R 8 and R 9 
each independently are hydrogen, a Ci - C 4 alkyl or optionally substituted allyl, aryl methyl, 
aryl or heteroaryl; R 10 is hydrogen, a Ci - C 4 alkyl, aryl or heteroaryl; R 1 1 and R 12 each 
independently are a Ci - C 4 alkyl, aryl or heteroaryl; R 13 is hydrogen, a Q - C n alkyl. 
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14 14 14 

OH, OR or SR , where R is a C\ - Cio alkyl, CF3, a five-membered heteroaiyl 

optionally substituted with F, CI, Br, CH3 or CF3, a six-membered heteroaiyl optionally 

substituted with F, CI, Br or CH3, or an aryl optionally substituted with hydrogen, F, CI, Br, 

OR 15 or NR2 15 , where R 15 is hydrogen or a C\ - C4 alkyl; and the wavy line in the structure 

5 at R 13 represents an olefin bond in either the cis or irons configuration. 



66. A method of producing a linear tricyclic 1 ,2-dihydroquinoline comprising: 
(a) acylating a 3-nhroaryl of the formula: 



10 




with an acylating agent of the formula: 



O 



1 5 to yield the corresponding 5-protected 3-nhroaryl, 

(b) reducing the 5-protected 3-nitroaryl to the corresponding 5-protected 3- 
aminoaryl; 

(c) adding an optionally substituted allyl of the formula: 



20 
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to yield a S-protected 1,2-dihydroquinoline of the formula: 



R 1 R 3 




and 



(d) cyclizing the 5-protected 1,2-dihydroquinoline by first deprotecting the Z 
group and then cyclizing in the presence of a 0-keto ester of the formula: 



O O 

R 9A^A OR i 



10 



and Lewis acid to yield a linear tricyclic 1,2-dihydroquinoline selected from the group 
consisting of: 




r2 H R • p2 H R 



15 



R 9 R 1 R 3 




1 2 

wherein R and R each independently are hydrogen, a Ci - C4 alky 1, a hydroxy methyl, F, 
Cl,Br f I r CN;R 3 is hydrogen, a Ci - C 4 alkyl, aryl or heter aryl; R 4 and R 5 each 
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independently are a Ci - C 4 alkyl, aryl or heteroaryl; R 6 is hydrogen, a C\ - C 4 alkyl, CF 3 , a 
five-membered heteroaryl optionally substituted with F, CI, Br, CH 3 or CF 3 , a six-membered 
heteroaryl optionally substituted with F, CI, Br or CH 3 , or an aryl optionally substituted with 
hydrogen, F, CI, Br, OR 7 or NR 7 R 8 , where R 7 and R 8 each independently are hydrogen or a 
5 Cj - C 4 alkyl; R 9 is hydrogen, a Ci - C 4 alkyl, CF 3 , perhaloalkyl. CF 2 OR 10 , CH 2 OR i0 , or 
OR 10 , where R 10 is a Ci - C 4 alkyl; R 1 ' and R 12 each independently represent hydrogen or 
a Ci - C 4 alkyl; Z is O. N or S; X is F, CI, Br, I, CN or OR 6 , where R 6 has the same 
meaning as above; and P is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, 
aryl, or heteroaryl, Rl3c«=0, R 13 C=S, r1"*OC-0, R14SC=0, R 14 <X>S, Rl«SC=S or 
10 r!4r15 nc =o, where R 13 is hydrogen, a d - C6 alkyl or perfluoroalkyl. optionally 

substituted aUyl or aryl methyl alkenyl, alkynyl, aryl or heteroaryl, and where RM and R* 5 
each independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, 
aryl or heteroaryl. 

15 67. A method of producing a linear tricyclic 1 ,2-dihydroquinoline comprising: 

(a) acylatine a 3-aminoaryl of the formula: 



HZ NH2 
R 1 



20 with an acylating agent of the formula: 

O 

in the presence of base to yield the corresponding 5-protected 3-aminoaryl; 
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(b) adding an optionally substituted allyl of the formula: 




5 to yield a 5-protected 1,2-dihydroquinoIine of the formula: 




10 



and 



(c) cyclizing the 5-protected 1,2-dihydroquinoline by first deprotecting the Z 
group and then cyclizing in the presence of a P-keto ester of the formula: 




and Lewis acid to yield a linear tricyclic 1,2-dihydroquinoline selected from the group 
consisting of: 
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R 9 R 1 R 3 



r 9 OHR 1 R 3 





and 



R 2 HR' 



O R R 3 




R 2 HR= 



wherein R 1 and R 2 each independently are hydrogen, a Ci - C 4 alkyl, a hydroxy methyl, F, 
CI, Br, I or CN; R 3 is hydrogen, a Ci - C 4 alkyl, aiyl or heteroaryl; R 4 and R 5 each 
independently are a Ci - C 4 alkyl, aryl or heteroaryl; R 6 is hydrogen, a Ci - C 4 alkyl, CF 3 , a 
five-membered heteroaryl optionally substituted with F, CI, Br, CH 3 or CF 3 , a six-membered 
heteroaryl optionally substituted with F, CI, Br or CH 3 , or an aryl optionally substituted with 
hydrogen, F, CI, Br, OR 7 or NR 7 R 8 , where R 7 and R* each independently are hydrogen or a 
Ci - C 4 alkyl; R 9 is hydrogen, a Ci - C 4 alkyl, CF 3 , perhaloalkyl, CF 2 OR 10 , CH 2 OR 10 , or 
OR 10 , where R 10 is a C, - C 4 alkyl; R 1 1 and R 12 each independently represent hydrogen or 
a Ci - C 4 alkyl; Z is O, N or S; X is F, CI, Br, I, CN or OR 6 , where R 6 has the same 
meaning as above; and P is hydrogen, a Ci - C 6 alkyl, optionally substituted allyl, arylmethyl, 
aryl, or heteroaryl, Rl3 C =0, Rl3 C =S, R 14 OC=0, Rl4 S c=0, R 14 OC=S, Rl4 S c=S or 
R^r15 NCK) R i 3 is hydrogen, a Ci - C6 alkyl or perfluoroalkyl, optionally 

substituted allyl or aryl methyl alkenyl, alkynyl, aryl or heteroaryl, and where R> 4 and Rl 5 
each independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, 
aryl or heteroaryl. 



WO 96/19458 



PCT/US95/16096 



397 



68. A method for detemiining the presence of one or more steroid receptors in a 
sample comprising combining a compound according to claim 1 with the sample containing 
one or more unknown steroid receptors and determining whether said compound binds to a 
receptor in the sample. 

5 

69. A ligand-steroid receptor complex formed by the binding of a compound 
according to claim 1 to a steroid receptor. 

70. A method of purifying steroid receptors comprising combining a compound 
10 according to claim 1 with a sample containing steroid receptors, allowing said compound to 

bind said steroid receptors, and separating out the bound combination of said compound and 
said steroid receptors. 
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